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Quotations in the text are distinguished by daggers! f, and abbreviations 

by ° superscribed. Asterisks attached to numbers denote change-ratios (See 
§ 103). In the foot-notes angular crotchets < > indicate that the portion 

enclosed formed part of the argument or was implied in the original text, but is 
now missing. 

On pp. 13 and 14 of Part I are tables equating the Bodleian Library order 
with the revised arrangements. 

The notes attached to the revised arrangement are very crude and are present- 
ed with considerable diffidence ; but they are the result of much labour and will 
possibly save the student of the MS a good deal of spade work. 

G. R. K. 

Owing to Mr. Kaye’s unfortunate death, the last proofs of this part 
have been prepared for the press by Mr. K. 1ST. Dikshit, Deputy Director General 
of Archaeology for Exploration, who has also made a few emendations. 
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A 1. 

. . . yatra y . g . . . . bkagam chaiva karayet kslietra vaipidyaSsf* r . . 

. . prisktka 6ata-dvayam chaiva uchare satam ekatah vaipulyad vi . . • . 

. . sa dvada^a nri sakas tatka j sapta pamcha bhavet ckanam bhakti sthane 

. . r . . . . dha sapta pamchanam tri-dvi meka ^ prakalpitam | tasya 

vakasya kim ka tatra mama | kshetrasya. 

stkapanaiii kj’iyate | 


ksketram 

100 



15 

12 

10 

7 

5 


karanam | kshetra . . 

300 . . dam cka . . ' . 

vaipulyad yogam . . . 

esha shat 


. . • chaiva tat phal gunita jata 

6210 I . esha vakasya kanda pramanam . . . sake mulyam kartaYja.ni J 


adka chchhedam chatus sashthi . . . 

tallika. esa chchhedam bhavati . . . 

kriya udaharanam . . talasya . . 

dasadhikanam kim mulyam : talla . . 

1 . . ru 1 mulye 

1 



. la | sutha dvi tvmisabhi mandalakai 
yathe chchh . . karya | sutha tala 

. mekam ta dva saslrti ^atanarii 
. tale a° 

6210 maijale abhim | pha . . . 


[3S-4o«] Plates xxvi and xxvii exhibit some sixteen fragments nil placed out of order. Some of these have now been pieced 
together. (See the illustration facing pasie 4.) 

This grouping is not final because some of the fragments consist of portions of two or more leaves stuck together, and until 
these are separated no exact order can be achieved. 

We should naturally expect the first leaves of the manuscript to be comparatively moro damaged than those in the middle of 
the hook, and the * find order’ and the writing indicate that these fragments are probably portions of early leaves ; but neither of 
these criteria is rigorous and it is quite possible that wo have placed the fragments in their wrong places. 

[3S-40 redo . j These fragments appear to relate to n geometrical problem concerning an area whose width (v'tiptrJt/fr) f* 
increased. 

[3S40 two.] A fragment of a problem connected with the area of a circle or the surface (fait j) of a sphere. The phrase e*ho 
vahasya hlnda pmmnnetm ought to be illuminating but is not;* The change-ratio' 04 is possibly connected with a square measure.” 
See Part I §10S(?d. The number 0210=3 3, 230 is said to be the product of certain quantities. , 

' ; B 2 


40‘ recto. 


39* recto. 


3S b recto. 


39* recto. 


40 l verso. 


39* verso, 


38* verao. 
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A 2. 


ksh da3a [ chatur-daiatritl- 

yasya chatuxthasya bhagas tasyaiva pamchama . . . 

. . . b/iaga vini^as cha dasaguna j saptama ksk . . . jfia 

yam 6atam | sarve miirapi drishtham cba 6atani . . . 

- . dhanam 1 10 || esha ekaika bhaga gui?itaja . . . . 

60 J 180 | 200 | 300 | evam dhanam 1200 pratyaya. trairasikena . 00 
. . . . dhanam 1200 


• 

pha° 144 j 

1 

& 

p 

o 

b-i 

o 

i 

! 

pha° 180 j 

20 

pha° 200 j 


A 2, [38*40,] The vrriting on the two sides differs (recto a Xf verso a 2 ) and there are other indications that the fragments consist of 

portions of two leaves at least* 


A 3. 


bdhambupayaso gkatah eka misrikrit 
karanam | havya tulyam vinikshipyah 


• * «! 


4 

5 

6 

4 

5 

i 

6 

4 

5 

6 


A 3. [38-40 recto.] See the plate facing page 4. The meaning is not clear, but arfar-H/d-sl—GO 

yix+y+z )— 75 

z(x-\~y-\'Z)~^0 

whenoe (a;*f 2/4-z)*=225 and a;4-?/4 2=15. The answers are #=4, ?/=5, z=6* 

The writing is classed as a 2 . 


39 b rwb 
40^ recta 

38’ recta 
40 b recta 
39 rf recta 

39 b vena 
40 : verso, 

3S C versa 

39 d versa 

40 b verso. 


40 d recto, 

40’ recto. 
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A 3 — contd» 


stkapya 


4 pa 

5 am 

6 

15 

15 

15 

4 

5 

6 

15 

15 

15 

4 

5 

i ■ j 

6 ! 

15 

i 

! 

15 

15 | 

! 


ra£i yoga I 60 
15 


kriyate {{ ckaturbki pamckabkisk skatjbki g . . pratkama 

yartyam 4 madku ghata . . . dvitlya panktya yoga 


75 ' 
15 ! 


yartyam 


5 

1 


panlyam j| tritlya panktya kpiyate yogam j 90 

15 


yartyam jataiii 


payasam 


kritya . . . gunetu jj eko . . . kritaik 

^atatrayam pamckabki <f> puraskair labdkam kim adyaiii pratkamam dkanam j[ 

120 || . 2257 . . park t seskekskepa 

16 anenatra bkaga 


32 | 

labdka 

2 ; 

. : 40 

i pka .... 

16 

1 

1 

I 12 

pka 120 


. . labdker bkag 

prakskepa yukti 30 yibkaktaik 
| 28 | evam 60 


28 I jata 14 labdka ksliepam dri°60 

2 i 


1 

30 


. . pita jata . . 14 | 18 


ii 


39* recto* 


38* recto* 


40 d verso* 


39 ; verso. 


38* verso. 


[38-40 vtrso.] Five separate fragments, too mutilated to be intelligible. 



• • 54 1 verso. 


A.- 4 . 


dvigunam clia tri-una cha tritlyasya : dhanam bliavet . .. 

samyutam | eka-vimshatibhi / . krlto dTnaraistu rai ya 

tu dam sa prithag vachah j|| 

karanam |[ yasya padaiii na jnayate etat prathamasya 

dhanam | 

. . . . cba dattavan ha stag yesliam | 0 | 2 64 l -rcno. 

| 2+ 


54* recto. 



1 J 1: 

dhanam . . . 

1 ' 

2 1 

[ 4 • 

8 


1 . 

1 ; 

1 

1- 


yata | tayor yogaviyo .... kritaiii r a shay ah 


2 ! 

1 

2 + 

9+ ' 

1 

1 

1 

1 

1 

• 2 

4 

8 

1 

1 

1 

1 


dri° 82' 


. . bhajya hitveti | tatra uttara rasi 


uttaram rinam jatarii 


(b) sutraiii ]| 


(c) jatam 76 esha prathamasya 


* 5i 1 ' e recta 


[54.] Folio 54 possibly consists of two leaves, or rather fragments of them, for there arc ten pieces. The writing on the two sides 
differs — that on 54 recto may be classed as and that on the left side ns a 2 and in this respect the leaf resembles fob 35 b . There 
is a characteristic yc at the bottom of 54 b verso which is also found on 29 v recto ct two. 

[54 s two.] Seems to contain portions of a sfitra, an example and solution. The phrase dvigivriam cha tfiuna seems to be referred 
to on fol. 35 a redo but there we hnvo tryuna with a particularly noteworthy conjunct iryu (sec table IV, 5 part ii). Thoterm 
hastag{ataih) on 54 b redo (not necessarily connected with 54*) occurs only cnee more on fob 1 V redo. 

[54* recto,] The jihrasG tayor yogaviyo also occurs on fob 35 b verso. 


A 5. 


kasmat karana | tayor yogaviyogasy aviyogas 35 *^ 0 . 


bhajita purnsha 15 anena bliaktva dhanaih 
saliitam || 


9 

15 


nmlena 


dhanam | tadeva svardham | 3 asyardham I 1 

I ‘ I 1 

2 


padvaya . 


1 eta dviguijam 3 | dviyuta . 

1 : I t 

2 


Y&SyH 35 b versa 


yutam nyasa 


5 ‘ “occureon and P ° ss!bl - V th ° fra S ment is a port! ° 11 of tw > *t„ck together. 
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A 6. 

bliajita kitva | tatrottara 1 J 1 | yutam 


13 3 

4 2 1 


* * 51 b recto. 


9 1 

. esha </j . itha bhajita j pui'ushal.i 

1 ] 

3 j 3 



.4 

JL_LA . 


4 I dhanami 
19 | 


19 

1 


. dviafunam 


eskaiii sadrise 35 - recto, 
anena gunitaiii jatarh J 4 esha pratkamasya dbanam 
12 | dvi-yutam | 14 | eta dvitlyasya 


gmiarii 21 dvi-gupaih 


42 


try-upaii) 39 j eshah nvasah 


pratya . . ... dasam , agravrindaiiarii chatur-dasa ekonachatvarimsa J tat 

pad-ardha tri-bhaga „ 


1 

4 


ipba° A 


, evam di° .21 


eska ; prashna etair 


[51 b and 35* recto.] The position is uncertain hut the writing is of the a 2 style and there are slight indications of connexion 
with folio 54. Fol. 35 b is in oc t writing. See the plate facing page 4. (Read 51 redo B, not verso.) 

io 3 (1° \ 2) 

The fragmentary contents are not clear. We have l-f-l=2 ; i+|+3»V * ioji 5=2 4 an( l 5 3=39 

Apparently a fragment of the eulra on which the solution depends is preserved on fol. 54* eerso, but the evidence, consisting of the 
phrase dvigurienh cha trir-um, is slender. 


uda 11 J 6 1 


1 j ,1 

puruska bliajita puruskab 4 J 6 


yoga 111 £eska <!> 5i» verso. 

37 ! 35* verso. 

60 


bliajita j 60 


5 esliam. sadriske yutirii kritva yuta 
esha gava^va mabislii pratyaika ^aleshu bhaga . . 


1 4 a° 

180 ga° 

1 

1 

4 

phalam 45 

1 6 a° 

180 asva 0 

1 

phalaiii 30 4 + 

1 

1 

i 

6 

.. . .. | 

1 . £ala 

180 mahi° 

1 

phalaiii 36 5 + 

1 

3 

o 

! 

1 

1 - 1 


26 


[5l b & 35* t*e»m] The writing is of the a s class. The * find order ’ of folio 51 is 37 while that of 35 is not known. The position 
is very uncertain. What remains of the problem is 

■i+H* ~W 1Ilx ^-I80 

1 enclosure ISO cows : J : 45 1 subtract 1 6=39. 

1 „ : ISO horses * :: \ : 30 subtract 4 = 26. 

I „ ;i ISO: buffaloes :» : 36 subtract 5=29 ? 



A 7. 


x 

1 


1 

i 


i 

i 


i 

i 


J 1 J 2 | 3 j eskam’ yuta 


6 

1 


48 


deBka (f> 


uda' 




puruska sa 4, ][ anena bkajita-r-labdka . . . . sya bkavati j 12 | 13 

| 14 | 15 | ekatram 54 (| 

j| ka^ckid raja dade danarii sapta-pariicka^akam budka j 

.pamcka ...... pravakskyamy=amipurva£ak 

dvi-guna dvi-gunam ckaiva rupa'rupottare .... 

. . . pratkame praptam kim praptam apare jane J| 


0 j 1 I 

2 i 

l ! 1 

1 ! 


dri 329 
1 


9 


27 


81 


karanam j uttar . . . 

driskya 6odkanIya jata 242 


tatrottara ra^lnam yoga 87 eska dkana 
. . . . j puruska j 1 | 3* | * 9 j 


jata 


27 J 81 j yoga 121 anena 

pratkamasya dkanam || 

2 | 6 j 18 J 54 | 162 j uttara ra£l saihyntam jatam 

eskam . 


eska dvau 


2 1 

15 1 

48 1 

147 I 

444 

1 

2 

2 

2 

2 


7i 


[51“.] Either there are two leaves stuck together here or there is some over-lapping. The writing on both sides is a*. The 
find order is 37. 


[51“ redo .] i. There is not enotigh material for reconstruction but (a;+2)-f (a-f 3)=54 therefore 4z=54- 5 and 

12 is indicated. • . 


ii. A certain Raja makes presents to 67 wise men, etc. See 52 redo . 

[51 “ verso."] This apparently does not connect up with tho other side. It exhibits the solution of an example which may he 
expressed by -• t . , 


St 1 ‘4-|(t 1 -Vt 2 )-ff (t 1 d-t 2 +t 3 )-h| (t 1 4-t 2 +t s 4-t 4 )) 

Set t 1 «=2 then the first series becomes 242 and the second 87 and the combined series is 
2+ +*f*«329. See also page 47. 

■* Omitted in the MS. . 


51* iecto» 


51* verso. 
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A 8. 

57 .. . tvedam jatam 3 anena chalimsa gunaye 

jata 120 vam 6uranam || 

pratyaya trai-rasikena 


1 vam 

120 

1 

12 

1 

1 

10 

1 

1 vam 

120 

1 

15 

1 

i 

1 

8 

1 

1 vam 

! 

120 

1 

30 

1 

i 

1 

4 

1 


uda° || dliana sva-m-ardho samsoddhya . . . ckottarlyakam | 

tat seska pamchamo bkago .... £ata dvayam ( 
a^Ityadhikam dhanam chaiva kirn adyam prathamam dhanam j| 


asya dvayanam satanam pada 

satam bhavati 150 atrapi pamcha bhaga 30 || evam . . 


. rdkam 


1 

2 


X 


X 


+ 




+ 

+ 


pha° pincja 280 '|| 


paihcliaml jatl karanaih kri ta 


280 j amsa yuti 


28 

40 


dkanu 280 gunitam jatam- 400 eska phalanx bhavati j| 


bbaktarii ! 40 
1 2S 


^ [52 recto.] i. The writing on both sides is a 2 and exhibits examples of the c sickle-shaped 1 medial I and f. The * find order * is 

57. It is possible that 52 recto gives parts of the solution of tho example on 51 redo 'which would make that page tho reverse, but 
I doubt tho connexion. What is left of the solution means 

57 or x££=57 and x=320. A proof by the * rule of three ’ 

1 : 120 :: * : 32 
I’: 320 :: i : 15 
1 : 120 J : 30 

ii. Tho example, which is continued on 52 versa, may be expressed by x(I~£) (3 — £) 2S0 wbence x— *= 400. 

A proof follows : ±§£=200 and 400-200=200 ; a §°=50 and 200- 50=150 ; 1 *£=30 and 150 -30=120 ; and 400—120== 2 SO. 

Again i+l (W) and 2SOx*§=40O.' 


52 recto. 


52 verso* 


O 
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A 9. 


vinirdiset )| 

uda° j| dhana 

adya dvitlya yonmisram dhanam tatra ttrayodashah 

dvitlya tritlya yonmi chaturdL&.&& 

adya tritlya yonmisram dhanam paihchadaSa smritah 
ekaikasya dhanam . . . chchhiche katthyatam mamak 


13 

1 


13 

1 


14 

1 


15 

1 


prathaman yasya tatrechha pamchah 


tat prathama 


29* recto. 


29* recto. 


14 

1 


15 

1 


tadadl^f ^odhayet kramat f adi 
chatur-dasabhi £odhya Ssesham 1 6 j etat pamcha 


eta 


29 c recto. 


dvitlya yonmisram dhanam 

dvittya tritlya yonmisram dhanam sapta-dasha smritah 

tritlya s chaturthayo . . ' 

chatu^ pamchaka misram tu dhanam ekona-vim^ati j 
prathama .tatra cha 

ekaikasya dhanam kimssyad vechchhi 


29 4 versa 


16 

17 

18 1 

19 

1 20 

1 

1 1 

1 | 

1 1 

| 1 


29 1 versa 


karanam }| ichchha danif sodhayet kramatf tatradi 16 

&nd tritlyayam loddhya 7 chaturthayam £oddhya 12 pam29 c verso. 


[29.] Folio 29 consists of six fragments, of which only the four larger ones need be considered at present. The correct order is 
d, b, c. Fragment b fits under d and c under b while a goes with folio 27. See the plate facing page 4. 

[29 d , b, c recto.] The problem and its solution here partly preserved may he represented by x 1 +x 2 =13, x 2 -fx s =14, Xj+Xj 

«15. If x x =5 then x 2 =S, x 3 — 6 and Xg+Xj— 11 and the correct values nre found from x 1 =5+^~=7, x^>=13— 7=6, x 3 ==S. 
The phrase sodhayet bramat ” recurs in the next example and is a quotation from a lost sulra. 

[29 d, b, c verso*'] The example here given (continued on folio 27 verso) is formulated with exactly the same phraseology as the 

previous one. It may be represented by 

x 5 4- X2 =16, x 2 +x 5 — 17, x 5 -bx 4 =18, x 4 4-x 5 =19, +3^=20. If x^lO, x 2 =fi, x s =33, x 4 =7, x 5 =32 and x s ^x^22 

Therefore the correct value of Xl is 10+^^= 9, x 2 =7, etc. 

The phrases ichchhd . . . and Sodhayet leram&t are quotations from a lost sulrd. 
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A 10 


masya dhanam J eshaiii anukkrameiia 27 verso. 

purvokt 


9 pra° 

7 dvi° 

O 

Ch 

♦hi 

O 

8 cha° 

11 pam° 

7 dvi° 

O 

£ 

O 

O 

CS 

•S 

OO 

11 pam° 

9 pra° 


yutam jatam pratyaik ... 16 j 17 | 18 | 19 } 20 

. . . eyam sarvatra karayet j| 29* verso. 


karapam | f prithak rupam vinikskipyaf 
f . . . bhyasof tatra guna 13 14 1 


| prithak rupam kshiptam jatam 

abhyasam 1 12 f rupahinamf 1 

< I 


. 27 recto* 


t 


. . abhyasa chatu<£ pamchaka j 


atra kshiptarii jataiii 



e3a trigun 


td mula 


ni chatu<£ parhelia 5 



esha . 


sutram ]| gupau ka, dhanam |{ 

gun abhyaso rupa hlnaih labdham ru 


29* recto. 


A 10. [27 two] gives tlie nnsver of the problem given on fol. 29 verso, namely r,=9, s.=7, x,=I0, x,=8, x 5 =ll, and the 8nm= 

of tbo pairs are 1G, 17, IS, 19, 20. (For general discussion see § 78, Part L) 

[27 recto.] Solution of a lost problem which mar hare been xr-3x— 4y~l=0 of which solutions are : x « ^I-i. 4^15 

S'l + l 4 1 * 

r=3-f-l=4 ; x=4-f 1=5, y=— - 4.3=10. The quotations are from a sutra'vcr? much like the one that follows. 

The phrase pptfafc rupam vmiksftipya * haring added unity in each case * appears to he a quotation from a lost eutra. 

[29a] is wrongly placed on plate XX. It should come directly under 27, for of the letters —vaih earn fra I:arayt! f the top por- 
tions are on 27 two and the bottom on 29a recto . * 1 * 

The writing is classed as a 2 . 

c 2 
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A 11. 




bkyasa 



ru 


ckaturgupam paikckagurLam kastagaiam 


dhanam ja paiiickaguijam 25 Jj, 

navarna sutram 9 

»i- sutram 1 j| gunau pritkag rupayutau yackana yukti samgunak (| 
gunanena gune . . rupalilnena bkajitau j 

viparlta yackana kskiptau gunasaster ayaiii vidkik ! ]| 
evam sutram ]j dvitlya patre vivaritasti [j 
da^ama sutram 10 j| 

iiL sutram j[ amsam viioddkya clickliedebkya kuryatat parivartanam || 
. . . sasyam tata proj jkya dkananviia vinirdi^et Jj 

uda° jj pamckanam vanija madkye mam vikrlyate kilab 

» 

tatrokta maiji vikrlta maiii mulyam kiyad bkavet 

• • . - <• dam 

ardka tri-bkaga padaniam paiiicka-bkaga 6odam§a cha 


1 120 1 

! 90 

80 j 

75 | 

72 

j 60 

60 

! 60 ! 

1 60 

| 60 


. ftato projjkyakf sadrisam 
tatra projjkyaf jatam 120 | 


eskam yoga krite jata 437 ato 


6eskam 377 


kiiyate . . . . j a t a 

90 | 80 | 75 | 72 

e£a mani mulyam J 


a n. 


a n. 


[1 recto .] The position is uncertain. The c find order * (33) places this leaf next to the fragments of folios 27, 29, 38, 39, 40. 
The writing is ou (there is a ‘ sickle * i) . The numbered sulras seem to place the leaf fairly early but they are not a very safe 
criterion. Note (ii) below seems to connect folios 1 and 27. 

(i) Nothing intelligible. It ends the earliest numbered sfdra preserved. 

(ii) I have not yet made out the meaning of this sidra. Compare the opening phrase with the quotation on 27 redo . The metre 
is irregular. The reference to the second leaf is possibly to folio 27. 

(iii) The sulra means change -jj- to and quotations from it aro given on folios 1 verso and 2 verso . 

(iv) The example is solved on 1 verso and 2 redo and appears to have been somewhat as follows : 

The combined capitals of five merchants less one-half of that of the first, one-third that of the second, one-fourth that of the 
third, one-fifth that of the fourth, or one -sixth that of. the fifth is equal to the cost of a jewel. Knd the cost of the 
jewel and the capital of each merchant. 


[1 verso.} This appears to give part of the solution and proofs of the question on I recto, 
2x“'J*x a =Sx— £ x 2 =Sx— £x 5 =c, we have ^Xi^x^-Jx,— |x 4 =£x 5 =k > whence 
If k=60 then c=377 and £ t =120, x.=90, x 3 =80, x 4 =75, x s =72. 

Then follows a ‘ proof * which may be expressed by 


Since - 


< £x— ^x^Sx-—- 


120+00+80+75+72** 437k_ 437cJ. 
" X “ CO “CO 437 — CO. 


90+80+75+72=317 and 317+I|2=377 
120 + SO + 75 +72 =347 „ 347+ tp =377 
120+90+75+72=357 „ 357 + =377 

120+90+80+72=362 „ 362+ V 5 =*-377 
< 120+90+80+75=365 „ 3G5+V ^377 > 

t Compare with siUra 11 on 1 reefo. 


1 recto. 


1 verso. 
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A 11 — contd. 

ckaturtkam sanka sarvasvam , [| 

pratkamasya sanka ardliam ... 90 j 80 j 75 | 72 ckaturnam yoga 

317 pratkamardken a sasktibkir yutam 377 esa pratkamasya dhanam 
pratkama dkanam J tritiya ckaturtka paiiickamasya dkanam sarvasyam 347 
dvitlya tyi-bkagam 30 esa yutaiii 377 esa dvitlyasya dkanam bkavati || 
puna pratkama dvitlya ckaturtka pamckama . . sarvasvam 357 tritlyasya 

padam 20 e£a yutam 377 eska tritlyasya dhanam bkavati |[ 
punar api pratkama dvitlya tritiya pamcliamasya 362 chaturthasya pamcho - 
bhdga 15 eia yutam 377 eska chaturthasya dhanam bkavati |j . . . . 


A 12. . 

’• Sya dkanam bkavati jj 

atka pratka . . tyaiiisaskti 6eskam 377 || 

evarii 377 dvitlyasya bkavati || 


atka dvitlyasya 


120 

30 

80 

75 

72 


atka tritlyasya kriyate 


cliaturtkasya kpiyate 



paiiickamasya kriyate | sthapanam 


120 

90 

SO 

75 

12 


2 recto. 


120 ! evarii 377 tritlyasya dkanam bkavati ]| 
90 i 
20 | 

75 | 

72 i 


evaiii 377 ckaturtkasya dkanam bkavati | 


evam pamckamasya 377 j 


A 12. [2 redo .] i. This appears to be another * verification * of the example on 1 redo d verso ; and means 

<i?-C4-90-fS0-f7o-r72=377> 

120 4. V 4-SO 4-75 4-72 =377 

12O-f-904- ip j-?54-72=377 

* 120 4-90 4-SO 4- s? 4 - 72=377 

1204-904-^04-754- ^=377 tnd * this is the measure of the prico of the jewel/ 
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A 12 — contd. 


eska mani mulyam pra 

ii. uda° || anyonya vidita vibkavam .... vaiiikdvayam | 
tri . . . . dalam tatka . . 


7 + 

3 + 

5+ j 

12 

12 

6 ! 

12 

12 

6 


fariilam visoddkyaf visodkayet rinam sthitam | eska . . . kriyate 


19 | 

7 j 

11 1 fkuryatat parivartanamf 1 

12 1 

I 4 i 

6 1 ekekkede 

12 

4 

6 | 

19 j 

1 7 ! 

1 11 1 


. . . . jatam asya 


924 

836 

798 

1463 1 

| 1463 

1463 


projjkya jata 


924 I 836 | 798 


eskam yutim kriyate . 


jata | 2558 | ckckkeda projjkyain 1095 etan 


mapi mulyam 


A 12. ii» This is possibly the question solved on 2 verso . 

[2 rerso.] The general meaning is: since (J+i)x 3 =sO, or Sx— (l-f?)^i 

=2x— (l-hf)x 2 — £x— (1 + 5 )s 3 =c, whence ^x 1 =s|x 2 t=syx 3 =Sx— c and 7 ^* -f f Setting Ex— c=1463 we 

have x 1 =924, x 2 — 83G, x 3 =79S ; Ex~255S and c=1095 * which is the price of the jewel.* 

I do not, however, understand the form of the first statement ; but see fob G5 verso where io means 
t othiaih vUoddhya and kuryafat parivarianam are quotations from sutra 11 on fob 1 redo. 


A 13. 

uda° || dvitiyasya kayan navali 

ushtra dasa tritlyasya 

pradattam cka parasparam 

pritliag dkanam tu vanijam mulyam va prapinam pritkak 
yadi .... vaktum tato me ckcli'kindhi samsayak || 


A 13. [3 verso.] Writing a 2 . Kote the looped medial c in the penultimate line. Possibly a double leaf. 4 Pind order 5 49. The position 

is determined only by the writing and the numbered sutras on the reverse. Example i One possesses 7 horses (a°=asva), another 
9 horses (ha°— haya) and a third 10 camels (ii°— ushtra). Each gives one of his animals to both the others (and then their possessions 
are of equal value). It is required to find the capital of each merchant or the price of each animal. If thou art able, solve me 
this riddle. 

We have (7— 2)x 1 +x 2 d-x 3 =(9— 2)x 2 +x 3 -f-x 1 ==(10“-2)x 3 -}-x 1 +X2==c or Sx— (7— 3)x 1 =Sx— *(9— S)x 2 =Sx— (10— 3)x Jf 
whence 4x l =6x J =7x,=k and k. If k=XGS then x i=iil=42, x.=iii=28, x 3 =i£*=24. Also 7x 1 =294, 9x,=252, 

10x 3 — 242 are the original capitals, and c=262. 

Mahavlra gives the following . example. 

Rule. The number of gems to be given away is multiplied by the total number of men. This product is subtracted from the 
number for sale : the continued product of the remainders gives rise to the value of the jewel provided the remainder 
relating to it is given up. 

Example. The first man had C sapphires, the second had 7 emeralds and the third 8 diamonds. Each by giving to each tho 
value of a single stone became equal (in wealth to the others). Answer 20, 15, 12. 


2 verso. 


3 verso. 



171 


A 13 — contd. 


7 a 0 

9 ba° 

P 

O 

h-* 

O 

i 

1 j 

1 


vanijjaka 3 deyam .... vanik pin$a katam j pbada 7 { 9 | 

10 | deyam 3 suddha sesbam 4 j 6 j 7 tata sesbam paraspara 
kritam gunita jatam | 168 J 168 | 168 j svasesbena tu vibbaktarii 

labdbam 42 | 28 | 24 { esha pratyaika mulyam 

ekaikasya .... gunita jatani asvai bayai usbtrebbyab 294 | 252 j 

240 ekaikasya .... jata 262 | 262 ? 262 | etes sama dbana 


168 

168 

168 

4 

6 

7 


datva ssamadbana jata prasta mulyam tad ucbyatam 


4 ya° 5 sro° 6 sa° 


evam prasta mulyam 2 J 3 [ 6 dattais samadbana jata 17 j 17 | 17 


trayodasama sutram 13 

ii- sutram || ekayutanam samkbya dvi .... blna cha \\ 
evam tavat karyam yavat purusbai sama bbavati 
saptama patre bbilikhita stbita 
ebatur-da^ama sutram 14 

lli * sutram || gatisyaiva vi^esbam eba vibbaktam purva gaiiitunab 
tenaiva katam bbavati stba .... kena tu f| 
iv. uda° |j : addbyardha yojana gate £ata 


A 13. [3 redo,'] This is the reverse because su Ira 15 obviously begins a new section (B). 

i. This appears to be a companion example to that on 3 verso. The abbreviations are possibly yn° for yarn * barley, 5 grp for 

godhitma ‘wheat-,’ sa for tali ‘rice.’ Here (4— 2) 2) 2) xa-rVj-fxn-c whence x 1 =^2x i — 3x s 

and ^=6. x«=3, x 2 =2 and c— 17. 

ii. Not understood. The reference to the seventh leaf is notv only tantalising. No recognisable quotations from the tv Ira are 
preserved. The phrase tdvtit ...... ifivnl 1 so much ...... as much 5 does not reenr anywhere. In Bhrishara tdvni and ydval (IdP and 

are nsed ns algebraic quantities. 

iii. The rule means where r t and r. are rates of progress and 3) is a given time. (See § S3, Part T.l The ralo is quoted 

on 4 redo where go fly pirn vtieshaih cM and purva gain occur. 


3 recto. 
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B 1 


sutram || dvigunam prabhavam Buddha dvigunam niycitham tatha 

uttarepa bhajeck clihesbam labdham rupam vinirdi^et :|| 
|| var tate bkritakax kasclii tatraiko daska maiakam | 


uda 1 


SO 


pratyakam kurute tatra 
dvitlyam kriyate k arm am 
padaih tatra tu bkavati 


karmam bbattika manavali 
dvyadi tritayar uttaram | 
kena kalena sasyatam || 


a° 2 

u° 3 

o 

o 

prati 0 10 

1 

i ! 

1 

1 


tdvigupam prabhavam 4uddha$ prabhavam | 2 | dvigunam j 4 niyata puna dvi 
I 16 | [uttarardhena bhajayet] uttaram 


sutram || hayor vibhajya gantavyam ato bhciga . gantata 

eka3 cha gamana jneya yutas samgunya . . . 

* 

uda° || niyo ratho^vair da^abhir yujyate haya pamchakaih 
gamtavyam yojana iatam .... kim udbhavet 


ha 10 
1 


hava lagna rathasya 5 I gantavyo yojana 100 

1 I 1 


fEayor vibhajya gantavyam f tatra haya 10 I gantavyam yo 


100 


It 


ato 


B 1. 


B 1. 


[8 redo.] The position of folios 8, 9 and 7 is very doubtful. They fit in nowhere perfectly. Their find orders are 48, 43 and 45 ; 
but 7 recto indicates that this find order is not of much value here. See the notes on fol. 7 verso ; The writing is a4. 

i. The rule is another variation of that given on 7 verso and means where A is a fixed rate and t A=((t — l)4--ber)t, 

ii. The example is A— 10, a=2, d=3 whence t= — ~ 2,fc> 4-] <=GJ and s= 1 f S “63|>. 


The phrase dvigunam 'prabhavam Buddha is quoted from the sfitra above ; while tho phrase 'uttarardhena bhdjayd was wrongly 
quoted and was afterwards cancelled : Compare with the i uttarardhena bMjitam quoted on 7 verso. 

[8 verso. ] i. The siltra is partially reconstructed from the quotations in the solution below. 

ii. The example is : There are' ten horses of which five are yoked at a time to the ohariot. How many changes should there ho 
in a journey of one hundred yojanas and how much will each horse do ? 

The solution is 3 ^f=10 stages and 10x5=50 
Proof. 5 x 100 


Mahavira gives a similar example (vi, 158). 

ravi-ratha -turn gds sapfa hi chatvdro^vd vahanti dhunjulddh [ 
yojana-saptati-gatyah ho vyudhah ho chaiuryogali | [ 

It is well known that the horses of the Sun’s chariot are seven. Four horses are yoked at a time. They have to perform a 
journey of 70 yojanas . How many times are they unyoked and how many times yoked.’ 

^lahavira’s solution is expressed thus : 

The number of tho total yojanas divided by the total number of horses gives the yojanas in turn. These yojanas multiplied by 
lie optionally chosen number of horses to be yoked gives the measure of the distance to be travelled over by each horse. 
That is V°=10 is the length of each stage ; and 10 x 4«40 gives the distance each horse works. 

or i ginafquality has been^ 0 ^^* 0 ' ^ nterest} * D S point is that the problem was a traditional one. Probably something of its 


8 recto. 


8 verso. 
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B 1 — contd. 

bliagaf hrite Zabdka 10 tatra yuktasva j 5 | etais samgunya pariyoga jatam 

. . . . y o j anany aiko 3 va ru<;lka | pratyayali. pamchabhis sata samgunya 

jatam . . . 7myate {| yadi da . . yojana pamcha • 


B 2. 


uda° 'll' ....... . tat samaptam dvijanmabki | 

tat punas te samam bhaktva dala . . samaptavan | 

samkbyaya x kati machaksbu kativipra x kati prashtaiii f| 


9 recto. 


a° 1 

u° 1 1 

Tj 

3> 

o 

o 

labdham 10 

1 

i ! 

1 

1 


karanam :|| iflabdbam dvigunitam kritvaj tatra labdbam j 10 | dvigunam 

1 


20 I tathadvyunam 


18 

1 


iuttarena vibhajitam:}: atrottaram 


anena 


bbaktva jatam tad qsJki rupadMk&ih 

vim^ati 

sthapa . . 


19 

1 


a° 1 

u° 1 

pa° 19 

1 

1 | 

1 


ayam prashna brahmana ekona- 


rupona karanena pbalam 190 

; 1 


9 verse 


. . yo° 6 | 

4a° yo° 1 

yo° 70 gantavyam ! 

l ! 

1 

i ! 


B 2, 


B 2. 


[9 redo.] Seo the notes on fol. 7 two. Tho writing is of the same style, a4. Possibly there are two leaves stuck together. 

The examplo is a=l, d=l, A=10, and 10t=((t-l)J-bl)t whence 4-1=19 and by the rupona method 8=190. 

Dr. Hoomlo gave tho following restoration : 

« p or a cor i^in feast one Brahman is invited on tho first day, and on every succeeding day one more Brahman is invited. For 
another feast 10 Brahmans are invited on every day. In how many days will their numbers be equal ; and how manjr 
Brahmans wero invited.” 

Tho uso of tho term labdbam is hero rather curious. The phrases labdbam dviguniiam Lrilva , lalhddcyunam , vita rain vxbhajUam 
and rupadhil-am are probably quotations from a sutra, 

[9 verso,] Tho examplo probably meant: * A and B start for a place 70 yojanas distant A travelled at the rate of I yojana a 
day and B at the rate of G. At what point on his return journey did B meet A? * 

Since where x is the distance traversed by A, wo have as given in the text, and since A travels at tho 

rato of ono yojana a day, this is also tho time. 

Proof by tho ‘ rule of three ’ I day : 6 yo° : : 20 days : 120 yo*', and 70-20=50 and 70-1-59— 120. Also 1 day : 170* : : 20 
days : 20 yo°. 

Tho abbreviation sa° may bo for sanairga ‘ slow goer.* 

D 
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B 2 — contd. 


a(la)bdhe samyoga 


7 

vibhaktam 

1 1 

1 


'7 I 


ganta.y yens guiiita j atari labdha 


10 


dvigunam 


20 


esbalpasyab j| 


atba . . . ayam kalo jneyab anena kalenash shat yojanani gantavyaih | 

. . . bhyam ekayojanikasya samagamo bliavati j| 

tadyatha trai-ra^ikena pratyaya | yady ekasya shat yojana tada vimganam kim 


50 I adhve 


1 

O 

O 

CD 

20 

pha° 120 

1 

1 

1 

1 


atha saptati ^oddhya sesha atra ssaptati 70 agata pamcha^a 


I » 


1 di° 

l yo° 

20 di° 

plia° yo° 20 

1 

1 

1 

1 


B 3. 


a 0 3 

u° 4 

pa° 0 

nitya datta 7 

1 

1 

1 

1 


facliih. vigoddhyaf . ... ddi 31 niyatam I 7 I viaoddhya 


/ verso. 


aiiena. bhajitam 

4 1 

jatarii i 2 


2 

1 


flabdham sarupaf | esha rupadhikam 


e£a kala 


a° 3 

u° 4 

pa° 3 

1 

1 

1 


rupona karanena phalamru 0 21 || 


dvitiyasya trai-rasikena- .... 


1 di° 

7 

3 di° 

1 

1 1 

1 


pha° ru° 21 


[7 verso,] Folio 7 ia a very interesting sheet. The writing may he classed as a4. On examining the original I noted that it 
was a double sheet, but the reproduction (Plate vi) might lead one to conclude that it was a palimpsest. Probably, however, the 
writing underneath ia showing through, or the faint writing marks have been impressed from the contiguous leaf. The two sides are 
definitely disconnected by their contents and the right side has now been definitely located between folios G and 65. Folios 7 (tcnso), 
S and 9 are difficult to place. Indeed there seems to be some duplication. Folio 5 certainly follows folio 4 and section C cannot 
very well include folios 7 {verso), 8 and 9. 

i. The problem is 7t=((t— l)|-p3)t whence t='~ 4 — By the rupona method s=[(3 — I)*+3]fc=2l and by the ‘rule* 
of-thrce * 1 : 7 : : 3 : 21. 

S rccie^ ‘P^ rase3 ddirh visoddhya, uliarardhena bhujiiam and labdham rvpa are quotations from a lost suira. Compare with fob- 
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B 3 — contd. 

esha ssamadkana jata jj 

“* uda° || adyeka uttara dvayam dvitlya pamcka pratyakaiii | 
kena kalena samatam vada me ganakottama j| 


a° 1 

u° 2 

pa° 0 

niyata nit} r am 5 

1 

1 

1 

1 


f adim vi^oddkyaf 


B 3* iL Tho problem is 5t— ((t— whence t— <2(-7~)-r 1— 5 and s=25 >. 

xxrr 

B 4. 

yojana pariickakam | sapta dinani 4rect0 ' 

tasyaiya gatasya J parata dvitlya nava yojanaika gatake . . . tarn 

1 di° 5 yo° dina 7 gatasya gata yojana 35 1 dvi° 1 di° 9 yo° 

l 1 1 1 i 1 1 

fgatisyaiva viseskam ckaj- . . . yate | gati 5 | 9 | viseskam j 4 ; 


vibkaktam 1 purva gata 35 eska pader gupitam 35 ... bkir 

j 4 4 

dinai sama gati bkavanti nava yojanam |j 

pratyaya trai-ra4ikena 1 di° 5 yo° ; 35 . . . 

1 di° ~ 9 yo° ' j 35 pha^T - . . 

j l 1 : £_ 

“• uda° |l askta-da^a yojana ekena dine yatl | 
tasyashta dina gatasya | 
dvitlya pamcka-vim^e yojana dine yati | 


B 4. [4 rcc/a] Tho writing changes, due possibly to the use of a different pen, but it is different and may be termed a.'h This leaf 

is closely connected with fob 3 recto and with 'fob 5. 

i. The example may he restored : One goes at the rate of 5 yojnms for 7 days and then a second starts at the rate of 0 yojana * 
a day. When will they have traversed equal distances ? 

Tho phrase galisyaiva visesham cha is a quotation from sutra 15 (fob 3 recto) and purva giln is a reference to the same rule* 

The solution is t= 9 ‘^ 5 “ ¥ days. * Proof by the rule of three 5 1 : 5 : : ¥ : ~ and 1 : 9 : : Y : <and M 9 - l t 8 ^35>. 

One travels at the rate of 18 yojanas in ono day for a period of S days, A second goes at the rate of 25 yojnnas in one dav. 
Determine in what time. 

Tho eleventh leaf must have been close by : indeed purvepi seems to indicate that it was * just before.* 

d2 
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B 4 — contd. 

kena kalena sasyatam || 
evam eka-dasama pattre bkilikkita purvepi ]| 
pamcka-da^ama sutram 15 

sutram ]| adyor viseska kartavyam uttarasya viseskatak 
vibkaktam muttare 


i. 


4 verso. 


uttaram 


1 2 1 vibkaktaii I 1 j adi £eslia 

2 

jata 

1 

! i 1 is! 

1 


1 


dvigunam 



rupa saiiiyutam 3 


eska 


samkalite 


pratyaya | padarii . Ina ukkaye stkapitavya rupona karane pkalam 21 . . 

21 dvi 

kii fa prabkutepi likki te |j skodasama sutrarii 17 satro btontim asti 

ii. sutram jj adyor viseska dvigunam ckaya. suddkir vibkajitam j 

rupad/w7ca??i tathd kalcm gati sasyam tada bhavet ]| 

iii. uda° || dvayadi tri ckayas ckaiva dvitlya tryadi-k-ottarab 

dvayo cka bkavate pamtka kena kalena sasyatam || 
stkapanam kriyate |J 


! u° 3 

p 

O 

O 

dvi° 

a° 3 

u° 2 

pa° 0 

1 

1 


1 

1 | 

1 


karanam | ^ adyor viseska:]: 


B 4. 


iii. The rule means (?) t=2 +1. Note that the next sfdra, on tho reverse, commences with tho same phrase adyor 

vUesha. 

[4 verso.] i. The example was a 1 =4, dj=3 ; a 2 =6, d 2 =l. Where n 1 and a 2 are the first terms and dj and d. are the incre- 
ments of arithmetical progressions, tho sums of which were equal. Therefore (t—l)£-f-4=(t--l)J-{-6 whence t =2 ^—^4-1=3. 

Tho proof is by the rupona method, namely, B t a((3— 1) £+4)3=21 and s 2 =((3-l)4+6)3=2I. But * why should it be written 
out in full ? 7 See Bart I, § 73. 

Tho remark that the sutra is wrongly numbered was probably added later by some one other than the original scribe The next 
sutra is numbered 18 (fob 5) and so on. This is not a copyist’s error : it is one of an original HIS. 

ii. Tho rule is much the same as the previous one and means that t=2 ^ ”^ +1 when ((t- l)-y'd-a 1 )t=((t— 1)~ 4-a fi )t, 

The rule is quoted below and on fob 5 redo. * 1 4 

iii. The example gives a x =2, d 1= =3 ; a 2 ^3, d 2 =2 < whence t=3 and s=15 >. 


* 
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c i. 


a° 5 

u° 6 

pa° 0 

clka° 0 

1 

1 

1 

1 

a 0 10 

i u° 3 

pa° 0 

dka° 0 

1 

1 

1 

1 


karanam | ^adyor yiieskamij: | adi 
6 j 3 | 6uddki 


3 

1 


vibhaktam 

! 10 j sa rupam ! 

13 ; 


! 3 i 

3 : 


adi seska 5 dviguparii 
anena ka . . 


tckaya suddlii^; ckayarii 
10 I uttara viseska 3 


. samadkana bkavanti j 


65 eslia padarii 
dvi° 65 I 


pratyayam j rupoiia karaneiia plialam 

asktadasama sutrarii 18 
»'• (sutram) . |J dina gamanam adi rakitam dviguiiam tackckottarena samyutaiii | 
pratinikita atmagunarh jneyarh kshepa samjnako rasi { 
ashtottara gunite kskepa samjnako datva mulaiii 
px 3 utinihita yutam dvigunottcirci bhdjitam 

katarn 30 . . . fdina gama- 

uam adirakitam:}: dina gamana yojana^ pancka i 5 | adi 3 rakitarii 

fdvigunamf 

I 64 , 


jatam 


■{■tackckottarena samyutani| 1 8 


fatmagnnarnf 
labdka rashi | 30 


esa f kshepa samjnako ra£if ashtottara samgu 
asktagunam I 240 j uttarepa gunam uttaraiii 


gupitam jatam 960 j fkskepa samjnako datvaf j tatra kskepa samjn 
64 | yutam jatam 
S yutam jatam 


1024 j asya mulam 

I 

40 I u 


32 ! fpratinikitaf 


c 1 . 


[5 redo.] The writing is the same ns that on folio 4, namely a3, but it changes again in the middle of 5 redo . 

i. The example is a 1 =5, d^G ; a 4 ~ 10, d a =3, where ((t-l)*d-5)fc=^(fc— l)J-flO)t; and the solution is t— 2(a„— a 1 ) / (d 1 -d 9 ) 

+lor2(10-C)/(6-3)+l-V l * 

Proof by the rupoiia method < (( — 1)3 +5) V =(( V — 1 “f 10) */ >= 6G. 

The sidra number should probably be 17. Sco fob 4 verso. 

ii. The writing now changes to what may be termed the c4 style. The rulo means that < if DT-fDt={(t— 1) £ -fa) t> then 


. ^/(d— 2(a-D)) 2 * * -f SdDT-f d— 2(a— 1>) 

1 2d 


quantities and a, d and l are elements of an arithmetical progression of which a and d onlr are given, 
praiinihiia ‘set aside* is d~2(a— D), while the kshepa samjnako rasi ‘the quantity known as Ishcpti * is 


where D and T are fixed 
The quantity designated 

{d-2(a-D)p ~ 

[o raw.] Writing oc4. Notice a scmi-looped medial c nea r the end. 


i. The example is < D=S, T=G, a=3, d=4 ; hence t >. The solution proceeds step by 

step thus: DT=5.G=30, D-fl=5-3=2, 2(D-n)=4, 2(D-a)+d=4-f4=S ; (2(D-a)-fd)*=64 and ‘this is known as the fefepj 

quantity’; SDT=240, SBTd=900; SDTdd-(2(D--a)-fd) 5 =:I024 ; % /j'024=32; 2(B*-td-f dd-32=40 ; and 

Almost the whole of the on 5 redo is quoted here and on the following pages. 


5 recto. 


G verso. 
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C 2. 

£ike pratyayam 

samabdlianam jj 
si. uda° || adi pamcham uttaram trim naro yojana gamyate | 

dvitlya pratidinams sapta gatasya dina pamchakam | 
kena kalena samatarii kattkyatarii ganakottama || 


a 0 5 

u° 3 

►3 

pc 

o 

O 

prati° gati 7 

dina 5 

1 

i ! 

l 

| 1 

1 


p amelia dina ga . . . yojanikaiii yojana 35 


karanam | fdina gamanam adi raliitariif tatra dina gamanain 7 j 
f adi rahitamf adi 5 rabitarii 


5 ! 5 . plialani .... anenas salia 55 e£a 
1 i 1 j 


i. ... anena- gunitam jatam J 840 | f samjnako datvaf tatra kshepa rashi j 49 


datva jatam | 889 | . . . . dana dadati samam | karanl kriyate 

ii. sntram || akrite sli shiha krityunci ties ha ckchkedo dvi-samgunab 

tad vargah. dala saiiislislitha kriti inddhi kriti kshajdh. 
anena sntrena slisktha mularn anaya svamatima 


. . . labdbaih mulaiii 

29 

•fpratinihitaiiif 7 j anena yutam 

36 


48 

! 

48 


58 


58 


2136 

58 


fdvigiinottara bkajitamf | 


tato 


G 2. [6 redo .] i. Continues the example. ‘ Proof by the rule of tliree * 1 : D : : t : Dt or 1 : 5 : : 5 : 25 and DT-f-Dt=30-}-25=55. 

ii. The next example is I) =7, T=5, a=5, d=3 ; hence t = 2 ) ‘ ~ f> + 2 (7 - o)+ 3 

Part of the solution is lost < DT=35, 2(D-a)-f d=7, 7 2 =49>. It is continued on 6 verso . 

[6 verso .] i. Continues the solution: 8DTd=840; 8DTd-f-(2(B— a)d) 2 =SS9. Here the solution breaks off in order to tackle 
the problem of obtaining the root of a surd quantity, and a subsidiary (un-numbercd) siitra is given. 

ii. The rule recurs on folios 56 recto and on 57 verso f and with the help of these other versions it has been restored as above. 

The rule means that an approximate root of v /A 2 -fb is A 4- ^ and that the difference between the squares of these two quan- 
tities is (oX*) 2 ; and that by continuing the process closer approximations can be obtained. For a discussion of this rule see Part I, 
§§ 68, 69, 85. The three versions as they now stand are — 

akrite i\i ..... . chchhedo dvi-samgunah 6 Verao/ 

tad vargah dala 1 samsbshtha | hrit . . . • yah 

* krity unan £eaha chchhedo dvi-samgunam ] , 56 Kecto. 

tad varga .... slishthah liriti Suddhi kriti kshayah j) 
akrite slishtha krity una se 3 ha chchhedo dvi • • , . 57 Verso. 

. varga dala samsUahtha kriti suddhi kpiti kshayah .... 

iii. The solution is resumed : < since 889=841 -f4S=29 2 4-4$ > the first approximation to is 29££ and (termini this q r ) 

we have qi 42 (D a)4d=29U47=36f5=? < and Vy > where t t is an approximate value depending on q l# 


0 recto, 


6 verso, 



6 

1 

8 

60* 

16 cha° 
60* 

33 li° 
60* 

6 vi° 
60* 

6e° 6 

29 


; 447 
| 29 

179 . 

C 3. 

dalita . 447 j . . 

! 58 ! 

. . sasyeyutaiii \ 737 

i. 58 

j pada 7 

_i 

gkna | 

tatra padam ! 

178 

29 | 

anena guiiitam jatarii •’ 

65593 1 

841 j 

sli . . . 

tya sesham kriyate | 

i 65569 j bkage hrite 

1 841 1 


pratyayam trai-rasikena 1 

1 

| 7 yo° | 178 

1 1 29 

phalarn 


yojana 42 6e 


28 

29 


niyatam tena 


77 


e7r-o??a-vim^atima sutraih 19 || 


•C3. 


[7 recto.] This continues the example started on fol. G recto. [The numbers marked with asterisks are change-ratios (see Part I, 
§§ 103 — 105).] The set of figures on the left expresses Vt? as a sexagesimal fraction (see Part I, § 5S), t.c., 10 i,! 4*33 in 4G *y T * 

Tho portion of tho statement above the 10 is missing hut the restoration 5s certain. Of the abbreviations ch i° has not yet been identi- 
fied ; U° stands for liptd (Gk, ?X 7 r:s ) ; vi° for viliptd ; 6e° for sesham 1 remainder.’ In Hindu astronomical works liptd means 
a * minute of arc/ and viliptd ‘ a second of arc.’ This use of the sexagesimal notation for arithmetical purposes in an Indian work is 
unique. Tho solution proceeds to find the approximate value of s x which depends on t x and ultimately q a . We have 

s 1 =((ti-l)4-+a)t 1 . Now (t,— l)d=»(W -1 ) 3=! W ; (ti-1) 2 = w ; (ti-l)>-+a=W+ 5 =W ; an<3 ((t 1 -l) v+a)t,=y T ? . 

* 

ButDT+Dfci=7(5+U^)=«||«>=77£lf. 

* Proof by the rule of three * : 1 : 7yo° : : : 42§5 and < 4S$|-f35=77^^>. 

[Koto that 3 — *-J- J " hVr^ ( 27 !)) 2 x £ 3 • Tllis Process of reconciliation is explained in Part I, { So.] 

The sutra number should probably be IS. See fol. 4 verso. 

C 4. 


C 4 . 


a° 1 j 

i u° 1 

pa° 0 

60 

C6 verso. 

1 1 

i 1 

1 

1 f 



karanam J| fashtottaraghne gunitef | ashta ghanam { 480 | uttara 

ghana . ... dvi-gknam adi | adi dvi-guna | 2 | chayojjhitam j cha 

. . . . uttaram j ato uttararii patayitva ekam bhayati | 1 | ra . . . 

niksMpya dhanasya | 481 j mularii £lishtka karanya j 21 

40 


42 


ram^am 


882 

40 

42 


vojvarn I 922 
! 42 


Sesham ckatvarimsa prithak stliapyo 
tan mula varjitam \\ tan mvilam . 


40 


880 


[05 trim] Folio 05 consists of two leaves stuck together. The writing on both sides may he classed as <x4 . The left side 
has no direct connexion with fol. 7 redo hut it belongs to the same section. 

The sutra here quoted from is lost, or hidden, for possibly when folios 7 and 65 are separated it may be discovered. * It may bo 
said to be one of tho most important Sutras of tho wh ole work ju dging by the care and elaboration with which it is illustrated. It 
must mean that < when s~((t— l)-y -4-a)t then where a, d, tand s are respectively 

common difforence, the number of terms and tne s um ot an ari thmetical progression# 

The example is a=l, d=l, s— GO ; lienee t — zl 

Tho solution pmcecds^ds^4S0, "&-d»l, (2a-d)^-f Sd3=4Sl ; by the squaxe-root method (see. fol. 6 vtrso) the first npproxi- 


dy the first term, the 


mation i s 21r 


'= : 4 f and < t I =(^^l)~2= «-> 
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C 5. 

j i 

880 964 gunita jatam 848320 ekatvarin^a pritkak stkanam vargam ebveis* 

84 168 ' 14112 ! 5 

‘ ! 

1600 eska upara patya seskam 846720 . vartya jatarii j 60 
14112 1 

’ 21 tesham varggah tastkat cg recto. 

20 

21 

akrite Slishtha krityunan seska ckcliliedo dyi-samgunam | 
tad varga dala saihslisktkak liriti 4uddki lqiti kskayah ||; 
fiesta ckckkedo dvi-samgunaf kri 

21 21 bka 

20 400 dala 1 sam£lisktliak 20 

21 441 2_ __ 21 + 

£eskam patya dya bka jit a . . . fadkaih upare uparamf 

gunitayyam yargam yaya mar j aye 


425042 

400 

£esham 

424642 

19362 

19362 


19362 



0 Bi 


[56 verso."] Continues tbo example. B i= ((ti — 1) &+1) t,= t/ - 1 ., ---— — but 
845320- 1600__eiC720__ rn 
14112 “ 14112 — 

The bottom half of fob 56 verso is blank but tbo example is continued on 56 redo . 

[56 redo.] This continues the example given on fob 05 verso. The top part of tlio leaf is much broken up ; but tbo square-root 
rule (see fob 6 rerso) is given* Why this rulo is repeated is not quite understood nor is it understood rv by it comes bctvreen tyro 
approximations of tbo same surd. Anybody tbo general aim is clear : since tbo first approximation is 21 tbo second is given by 




,400 21 421,012 

* 441-461 19302 


c s. 


! 405280 1 444004 ardham kartavyam 64 recto. 

I 38724 38724 

405280 444004 saihgunya jatam | a . . . . krara liareshu gun 

38724 77448 

. . j 179945941120 asyaurdkam .!.... 160000 + 

■ 2999096352 . “ 


oo. 


[64 redo.] andt s =e-l)- 2 >=S. Also s, =!*-%«> 


4-H004 ^ 179.015,911.120 ^ ~ 100,000 _ 170,045, 781,120 

’7741 B 3,999,090,353 ** 1 52 *“ 2,099,090,353 2,990,090,352 
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C 6 — contd. 


fsesha chchhedo d vi-saihgunaih f 


6 

5 

i2 , 


sesham pamchakaih pritliak . « verao. 


ansas vamsam 


77 

12 


tan mula varjitam | tan mulam 


dvi-gunottara sambhaktam 


65 I esha padam ]] . 

24 


yanam 


| a° 1 

n° 1 

pa° 65 

rupona 

41 1 . . . 


41 

1 _1 

1 

24 



. . . 1 dalita j 

48 


adi saihyutam 


89 

48 


nikshipya 


C 7. 

f a sktottara-ghne gunitef 40 dvi-ghnam adi cha „ . 

fsesha chchhedo clvi-samgunaf 


57 verso. 


41 mulam 

6 


5 


6 


guddhalj. tasmat 

akrite 61ishfha krity una 6esha chchhedo dvi sarhgunah j 
tad varga dala samslishthah hriti 6uddhi kriti kshayah {| 
f akrite slishthaf tada dvi-samguna krita 


12 


6 j tad vargatam 
12 


5 25 dala 

12 144 


25 

1848 


i 9985 I . 
j 1848 : 


1 • r 

1 

1 i 

11833 | 
1848 

; hri | 

1848 

tan mulam 


mulam 

ekam 1 


kriti _ksh ay a _ kri tarn : e6a 57 recto. 


sambhaktaih nttaram dvi-gunam 2 anena bhaktva 


9985 

3696 


esha pamchakasya padam |j asya pra . . . 

sutraih j[ eko rn£i clvidha sthapyai chayase . 


0 6-7. * 64 verso 57 verso and 57 redo are nil (except^ the last lino) concerned with one example the beginning of which ia lost. r Phe 

example is < a»l, d~ 3, a=5; therefore The first approximation to is and Therefore 

*i * ((fj— *= < TIS 5=5 6 iS sss5 +^W f >* The approximation is introdneed by the 

square-root rule (as previously on fol. 56 redo) and is given by fJt=6 T \ — | (-&)*/ 6 - S ^ ‘ 0 == yff and — j) 

^ and * this is the number of terms when the sum is five.’— 

Apparently a proof followed introduced by a sulra of which, unfortunately, only a fragment remains. 
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C 8. 


1 

10225 dalita 

10225 

adi yutab 108625 padaglma 46 recto. 


32800 

65600 

65600 


pada samyuta . ■ 6455040625 ato pamcha-vin^a .... uparalj 

3227520000 


6455040000 .... labdliarii 2 esha dhanaiii j| 

3227520000 


«. a° 1 

1 

2 

u° 1 
1 

2 

padu 0 

1 

dhanu 

7000 

1 


I 

«••••! 

384 ! 

asya varga 

j 147456 

1 akii . : 

l 

i 21743271936 45vem 

1 


esha sarva ffunita karani .... kritva bkajita jatalj. 1158+ am^air 

671250 

amsa gunaye ra6i varjya jatalj. 


579 

768 

1158 

294912 

777307500 

579 

515520000 

777307500 

294912 + 
777307500 

6esham 

579 


; 450576267588 


515225088 


! 777307500 


777307500 


1 

I- 


dvayena mule 


[45_rec/o.] L The greater portion of this example is lost, but can be restored. The example was < a=l£, d— 14, s=2 ; whence 
t == - 1( ^~ 3 . The first approximation to is qi~ 10J and the second is q 2 ==10j — J (}) 2 /10}=10^j. This gives 

, _ 59425 ns ^ 6M25 __ , 10225 T ^ 60425 ' „ f 10225 M 50425 __ 108025 59125 0,-l 53 ,010,625 « e t G2jT 

ana s 2 — U49200 + 2) 49200 > '32soo * '2)49200 — 'cpooo *+“ 2’ -10200 05000 4 49200 3,227,520,000 * < i\°w g ( ^ 3,227,520,660 

m -r^ » *p A o/> / \\ w rt j G # 455 ,0 Ifl ^ 

(see Part I § 86 (v)) > and s=s 2 — • s * =■ 535 ^55}- - =2. 

ii. The statement without any formal question should be noted. The example is a— 14, d— 14, a— 7000. The first part of the 
solution is lost but a good deal of the later working is preserved on folios 45 verso and 46 redo . Wo have q x — 579 (See part I, 

c on v 


§ SO (vi).) 

45 verso. The second approximation is given by q 2 =670 pj| — 4 /&79 jjgg ! 


516,520,000— 291,012 
777,307,500 = 


7 , 615, 225, OSS 450.576,267,683 

‘ 0/U 777,307,500 777,307,500 ' 


K70 __ 

:6/G U63 — (nrTi> 


- MBS __ K7n £6 S 201,912 _ 
‘ C71250 0/y 1158 777,807,500 ” 


Continued on folio 46 redo. 
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C 9 


dalita e . 40reoto. 

110895125022 adi samyuta 113227047522 pada-ghna 50753383762746743271936 
1554615000 1554615000 7250483394675000000 

Karapi pata j 21743271936 J patita jata uparanyasa sthapa, . . 

bHa 7000 


50753383762725000000000 

7250483394675000000 


448244345088 ( 

| 443580500088 • j 

| 221790250044 

4663845000 j 

! 4663845000 j 

j 1554615000 • 




m 

D 1. 


made 8 I made 6 I ma4e__ 3 .... ka 20 apara prasht&b para 


a i e vihujana vi ka . . kai . . . na { gore ja ma cka j 

sa male a . . dka pa . cjkale apot dine agane vihujana ehu vi 
karanahi | trai-gore varehakipaneki sa 


uppane 


D 1. [40 verso. 1 Writing a 4. Find order 9. This is quite unintelligible to me. 


D 2. 


tola 5 


35 

2 


ete bhaga 


17 

5 


117 

70 


2 . 0 rlta 7 pala 2 tola 1 

uda° |[ sama nape^I kritani cha 

dvecha tisra£ 

tisra samadaya] tulitani trayo-dase | 

ekaikasya sardhayab . . . 


. pala 6 || 


1 

2 


I 


1 

3 


1 

4 


prakshepa yuktya phalarn .... 

ri ri 

gunya phala raii 

. . . . katram pala 8 


D 2. [70]. Folio 70 consists of 5 scraps not obviously connected. The writing may be classed as The 1 find order * is 65 and 

this and the five following fragmentary leaves are placed in their ‘ find order,* for want of some more reliable basis of classification. 

. 70 recto is mostly unintelligible but x(4+$+£)=13 and x=12 is a solution. 

70 verso. Hero x(£4-i-b4)=G5 and x=60 is obviouslv connected in some wav with the example on 70 e recto but thev are two 
separate examples. 


46 veno, 


70* recta 
70* recta 

70* recta 


70* verse* 
70 b verso* 

70 5 verso- 
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D 2 — contd. 


uda° || ardha tfi . . . danga parncha sashti nripo dadau | 

sevakanam tu dl 

1 1 11 drishya 65 sadri . . 

2 3 4! 1_ 


D 3. 


2 2 2 drishya ato sadrisha . . . hakaiii | 69 reoto ' 

5 6 7 

upari mamsam tamdula bhavanti chatvalimsa | duna cliau 

rasi . . eta tamdula | dva-chatvarim vanti ete vrlhaka 

sarvattrah sthapanam asya I .... . 


pratyajSb trai-ra^ikena 5 a 0 I 2 tam° j 2^0 I pha° tam° 8*4 

:__i ... j i !i!_ 

i 

. . lyasya kfiyate | i 6 .' . . . 


yate raiih | 7 | 2 210 | phalam 

! 1 | 1 1 ; 

katram 105 . . C 9 verso. 

uda° || .... tiibhir dattai trigupa trigunena tu | 

tad uchyatam ]j 

1 I 3 ] 9 drishya 130 \ prakshepa | 10 I 30 1 90 j ekatram J 130 J 

111 1 *___ 1 J ' i ' ' - 


van || tain 6atam tribhir datyai paravaptra pavaptri kai . . 


4 

6 

1 9 did 0 190 . . 

... 40 

o 

CO 

o 

ekatram 

1 

1 

! i 


. 5 ) 



j) 3 t Folio 69 consists of fonr pieces but Is not quite so shabby ns folio 70, for tbo tvrn larger pieces fit together. 

[09 redo]. Tho statement means xfl+f +r)=2I4 whence x— 210. The ‘proof by the rnle of three’ is 

5 5° : 2 torn 0 r s CIO t 84 lam 0 < and 84 +70+60=214 > 

6 : 2 iam° : : 210 : 70 tarn 0 

7 6° : 2 torn' : : 210 : GO laih° 

[09 two]. Hero x(l+3+9)=130 whence s:=10 and the numbers are 10+n0+99-+30. Annin x(4+P-s-9)=lP0 and iDJ-Gd—fi 0 

=190. 
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D 4. 


• * * 


168 

4 


de3a dvatya .... patya jata 


sesham* 21 


ekatram 29 dram 2 


bari 


D 4, [68 redo.] Consists of small fragments which probably belong to folio 67. Writing a 2 , 

some sis other occasions (on folios 31, 62, 63, 66). 


The phrase / pGtya ieshatn occurs on 


D 5. 


. . . . trai-rasikena 

2 

1 

dine 

3 dram° 

1 

2 

168 

11 

. 

di 

[ 

kyasya kriyate . . . \ 

3 

1 

di° 

2 dram° 

1 

168 

11 

dina 


2 


phalam dram 0 


140 

11 


pratkamena dattam 


sap tab dattais samadkana jata { 


sadri£am 


77 1 294 

patya £eskamf 

217 

11 | 11 


11 


dvitlyasya 


datta 77 e^as.sama-dhana jata || 


ii. punanyam sarva 


I 


bka 


4 dine | drain 0 15 jivya 
1 + 

4 


It 


dvitlyasya | bba 


3 dine | dram° 

1 

3 


» 


Folio 31 consists of two leaves stuck together and the writing on the two sides differs. The leaf is very ragged. 

[31 redo.] The writing may be classed as a 2 

i. The example may be restored with some uncertainty : A earns 34 drammas in 2 days, B T earns 2J in 3 days, A gives B 

7 drammas and this makes their possessions equal. How long had they been earning P 

< Since 4-t— ' 7=-*-+7 we havo t=y^ /8 =VT= =15 t' t days. > 

“Proof by the rule of three 2 days : 3 4 drammas ; : days : ^ drammas 

and 3 days i 24 drammas : \ff days ; Yt° drammas J 

and Ii* ■ xt** Vt • 
ii. Another example of the same land. 


63 recto,- 


31 recto. 



D 5 — contd, 


• . . . karaiiam i 

J 


chchheda sam-gui?.e 

i 


i dramP 1 4 ya 

! ill 


SI vereo* 


dram 0 1 6 mudga 

1 

2 


rdha yuti hriti phalaih || asya gunakaro dvayana 


2 

1 

9 

13 

2 

2 


fuparam gunayef adau tava dva . 


gunaya | 2 | 


dvi-nava-bkagesn . 


sutram || 


[31 tmo.] Some of tlie lower writing shone through and it is very difficult to differentiate. The word gunStxlra F * form of 
multiplication * occurs again on fol. 42 verso. 


D 6. 

chclibeskain ta ; dviguija . ta j 

nirgaclichlia . . . praviga mane cliatvari dattaft 

puna dvi-gunam 

sunya hastam gatani tasya kim atra muladhana syat | 


G7 verso. 


I 2 bha° 1 

II 1 


1 1 

2 bha° 2 

2 

2 bha° 

3 ! 

3 

2 bha° 

4 

I 1 

j — 

1 1 

1 

1 

1 | 

1 

1 

1 


4 2 bha° 5 j 1 
1 1 1 ; 4 


6. 


07. The surface of the leaf is much worn and the writing is in some places robbed off. The writing is 
[67 recto.] i. The crumple seems to relate to a came at which a certain quantity wn=j staked and eventually all lost, 
ment means l+*(2+*(3+f (4+f (5 +* .}))))«< t? > 


The state- 
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D 6— contd. 


! 49 . 12 

jata 

61 

. . sadriiam ] 8 .11 

i 8 8 


8 

j 1 2 8 


puna 


16 

8 


61 

8 


jata 


// 

8 


sadrisam ekasya . 


16 

16 


jatam 

pratyayab 


93 , esha phalam bkavati j 


16 I 


yutam 77 
16 


93 1 

1 + 

2 

2 + 

: 2+ 

2 

3 + 

3 + 

2 

4 + | 

4 

16 1 

1 

1 

1 

[_ l 

1 

1 

1 

1 

1 

1 


a. kundika samanayana sutram || 

dina bhakta visesliam cba .... dvi-gunam kriyate chaiva 
kalam eskam vinirdiiet trai-rasika vidbanena 
. . dattam cba patavyarr4 suksbme dattam cba tatsamam ' j| 

udaharanam jj dvi-guna 


[67 verso,] Worked out by steps < £ (6 -f*. i)=‘V> V+4=V > i (Y4-3)=V* i(V+2)=t?> GT1C ^ ^hich is the 

answer. 

Proof. ((((*1—1) 2 — 2) 2 — 3) — i) | — (o+$ . i)=0. 

ii. This huiidikci sulra should he intelligible but it is not yet clear to me. 


D 7. 


dvigunam dvigupam bharam 

14 || puna kriya 


labdkam 


. . . vet || 

abutva adbo . . 


gupaye 


gun a 


1 

96 


1 ] phalam 

\ l 


1 

1 

16 

8 


gun i 


jata 


bbagasya divardha x kim 
. phalam } 5 < . . . 


D7. 


[28]. Tind order GO. Writing p ct4. Not intelligible. 


*67 recto, 


28 recto. 


28 recto. 



1S9 

£ 1 . 


• . » ekargliarii tu panyanarii eka-dvi-tri-ckatush-shat' 

pairy an imanayal?. 

/ * ’ I 

stliapanam Tuiyate 


1 1 

dram° 1 2, , 

-drain 0 1 3 i 

drain 0 1 4 ! 

drain 0 1 6 

1 1 

1 1 

i i ! 

i i ! 

1 1 


pratyaya iraz-rasikena 


1 dram 0 

1 ru 0 

12 dram 0 

phalam rupa 12 


1 

1 

1 



1 dram° 

2 rupa 

6 dram° 

phalam rupa 12 


1 

1 

1 



1 dram° 

3 rupa 

4 dram 0 

plialam rupa 12 


1 

1 

1 



1 dram° 

4 rupa 

3 dram° 

plialam rupa 12 


1 

1 

1 



1 dram 0 

6 rupa 

2 dram° 1 

phalam rupa 12 ! 

1 

1 

1 ! 

] 


El. Folio 66 consists of ft bad piece of birch-bark containing a largo knot. Tho knot is Topeatod on folio 53. The find order is 
58. Writing is probably a4. 

The problem may have been something like this ; The rates of purchase are one, two, three, four and six articles for one dramma. 
What will be the cost of twclvo of each ? 

The cost of one of each would bo 1 + 4+ J-f l therefore the cost of 12 of each is 27 drammas, and the numbers of articles 

are 12, G, 4, 3 and 2. 

* Proof by the rule of three 9 1 dram? : 1 ru° : : 12 dram° : 12 ru. 

1 ,, : 2 : G ,, : 12 ,, 

1 ii : 3 „ : : 4 ,, : 12 „ 

1 „ : 4 „ : : 3 „ : 12 „ 

1 tt i G „ : : 2 ,, : 12 ,, 


E 2. 



1 yo° 

1 

di° 

6 . . . 

! 

• • • 1 


1 



1 

1 


2 

1 



1 

viiesham tu tatra gatim 1 

3 

'2 

viieskam 

1 




2 

1 


2 



sarva gati 


Folio 53 resembles fob GO in appearance and has tho same largo knot. Its find order is not known. Writing ? a4. The pro- 
blems are, bowevor, similar to that on lol. 9 recto . 

[53 redo.] The following conjectural restoration of the problem is offered.: 

One goes yojana in a day and another 6 in 3 clays. If tho 'first "had a start of 9 yojanas whon would tho second overtake 
him P 

Since ^t-r9~Jt we have 18 days.’' 

* Froof by tho rule of three ’ : 1 day : £ yo° : 18 days : *27 yo° and 27~f9— 3G 

1 „ : 2 yo° ; : : 18 „ : 36 yo° 

T 


66 recto. 


66 verEO. 


53 recto. 
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E 2 — contd. 


yojana 9 anena gun aye 

18 ! 

cin©iict • • * • 

pratyaya trai-ra^ikena 1 di° 


j yo° 27 dina 6 
1 1 


9 * 

l 

1 di° 

I t 

l 

1 


y o c 


phalaiii yojana 


* • • * 

18 yojana j 

1 

20 dina 

20 ghatike 

35* gka° dina 

pkalaih yo° 27 

i j 

27 yo 

| 

i | 

~ ~ " 

i ! 

j j 

20 

20 gliatike 

^--35^ gkatike dina 

i 

pha° yo 36 


[63 two.] The following is merely a guess at tlio problem: One goes 18 yojanas in 96 days rind another 27 yojanas in 103 
days. The first starts from A and the second from B and the distance AB is 9 yojanas. When will they meet if they go only for 
T \ or 35 ghalihas of eaoh day ? (60 gftafiJ:as~24: hours). 

In one day they together go , that is they meet at the rate of 1 yojana in V 3 * 5 * days and actually meet each other in 

days =20£ or 20 days 20 ghatikas, f 

Proof 96 days : 18 yo° : : 20d. 20 gha° : 2 T 7 yo° and Y4- 5 y c =9. 

108 days : 27 yo° : : 20&. 20 gha° : yo. 


E 3. 


uda° II, 6ad-vim£as cha tri-pamchasa ekona-trim£e vaclia | 

dva-^a .. . . 6ad-viihia chatu^-ckatvalimsa saptati | 

l 

chatusli-sliaskti na va msa namtaram ( 

trir-asiti ekavimia aslita pakam j 

. : . . 296226447064994 .... 


68 e* 


3. P!’olio 68.] Find order not known. Writing ? ai. Possibly two leaves stock together. 

[68 redo.} This gives pairs of numbers, first in words and then in figures, thus : 

Twenty -six and fifty-three and one less thirty 
• * - • twenty -six, forty-four, seventy 

sixty-four 

eighty-three, twenty-one, . . eight 

and in figures 29 62 20 44 70 64 99 4 . 
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E 3 — contd. 


sthapanam kpyate 


. 1 

yuvl 1 

sudlia 1 drishya 20 

1 

1 

1 

. 3 

mam 1 

mamda 1 mamde 20 ' 


1 

2 


2 



* ta datta jatam marhda 2 yu 5 sudhe l . . . . 


[58 verso .] There is basis for the following restoration — 

A man cams 3 in ono day, a young woman 1£ in 1 day and . . . 4 in one day. If 20 earn 20 maitdas in one 

day, bow many of each will tboro be ? 

Let x, y, 2 be tho numbers of each class, then x-f-y+2 —20 individuals 

3x-bsy+{— 20 mandas) 

of which tbo only solution in positive integers is that given in tbo text, namely x— 2, y— 5, z^=13. This problem known as the 
‘Hundred Hens * problem in China, and as tbo Bcgula Virginnm, etc., in Europe is noted upon in Part I, §80 (a). 


E 4. 

tri-bhaga .... dine tatha { tri rupa pamckabhi dinai j 

esbam. da ... . 


ru° 1 

ru° 1 

ru° 3 

drishya 100 

1 

1 

1 

1 

O 

i-i 

1 di° 

5 di 


3 

2 

1 



karapam |1, 


kiitva 

3 

2 

3 i 

dri° 100 


1 

1 

5 ! 

1 


4* Polio 21 consists of 7 scraps of wluoh the largest piece is partly intelligible. The find order is 55 and the writing al, 4 -, 

[21 redo*] Apparently this means : 1 ritP is given or obtained in J days, 1 in $ day and 3 in 5 days by three separate individuals 
(or classes) and the total amount given or obtained is 100. 

hi one day £=r3-f«2-H^5£ is given, so that ono is given in days'snd 100 in days. 

*2 


58 versa 


21 recto* 
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E 4 — contd* 


jiva-lokat esliam dinar 


vardkam 

kasya kim bliavati |j 


tritlyasya 2170=0. 



2 di° 

3. dl° 

4 dl° 




1 

1 

1 




2: 

2 

2 




1 di° 

1 di° 

1 di° 


• 


1 

1 

1 




2 

3 

4 



parivartanam kriyate 

: 10 

i 21 

.36 

dri 500 


| 6 

i 8 

10 | 

1 


prakslie 


[21 versa] Here tlxo main elements of a problem are preserved and tbe problem is continued on folio 22. Tlio problem probably 
was to the effect that : A gave 2£ dlndras in days, B gave 31 in 1J days and C 41 in 1 J days. In what time would they have 
.given 500 dindras ? 


T a 21 . 31 . 41 

In one day 

Continued on fob 22 redo . 


-+ 


21 , 30 

8 * r 10 ^ 


947 . 

155 13 e ivcn * 


Therefore 500 is given in 


00000 ro 239 , ^ 

= *047'* ^047 ^ays> 


E 5. 


473500 

947 


vartita jata pkalam dl 500 |J 


22 recto. 


asya. pr city ay a trai-rasikena 


2 di° 

1 

2 

1 di° 

1 

2. 

100000 dl° 
947 

plialam di 60000 
947 

3 dl° 

1 

2 

1 di° 

1 

3 

157500 dl° 
947 

plialam di 60000 
947 

4 di° 

1 

% 

1 di° 

1 

4 

216000 dl° 
947 

plialam di 60000 
. 947 


E 5. 


[22 redo] continues the solution of the example on fob 21 verso, 

<Tho gilts are therefore =«-®=500 dlndras. 


* Proof olthis by the rule of three *’ 


di° : I j days 

H „ *• 11 „ 
41 „ : 11 


100,000* r 
947 Ql 
157,500 
047 ” 

216,000 
^TU7' ” 


00.000 , _ 

947 days. 


60 , 000 ' 
047 * n 


60,000 
“mT mi 



22 versa 


m 

F 1. 


dvi-gunaiii dvitiyasya prathama .... tiya 

chaturgupam chaiva chaturthe chaiva dattavan cha . . . . 

dvayanvayarii ! (|> vadasva prathame dattam kirn pramanam 


( prathama 
3atam ekam 
sya . 


0 

2 

3 

4 

drishya 200 

1 

1 . 

1 

1 

1 


-j sunyam eka-yutam kritvaf 1 
phalam || 20 | 40 |' 60 


a 0 20 

u° 20 

pa° 4 

1 

1 

1 


| 2 | 3 I 4 J . . 

| 80 | evam 200 |j; 

rupona karanena phalam 


. fkshepa yuktyaf 
eshSm .... 

i 

200 


ii. sutram (| yadrichchha pinyase suuye tada vargam tu karayet 


F 1, [22 tw.] i. This appears to be tbo beginning of a new section. The Sidra is lost. Find order 54, writing a4. 

The problem was something like this : A certain amount was given to the first, twice that to the second, thrice it to the third, 
and four times to the fourth. Stato the amount given to tho first and the shares of the others, if the total amount given was 200. 

The shares arc represented by 0, 2, 3, 4. ‘ Having added one to the nought ’ tho sum is 1 +2+3+4=10. <Then the proper share 
of the first is 3 T °o° =20 > . Having added in this value tho scries becomes 20+40+00+80=200. 

The proof by tbo rupona method gives <((4 — 1)\°+20) 4>=200. 

For the method of solution, tbo rcgula falsi , see Part I, §§71 and 72, and for the rupona method see §73. Tho whole section is dealt 
with in §87, and tho use of tho symbol for * nought * in §G0, 

ii. The sutra begins u Put what number you please in the empty place (or for tho nought).” This is quoted on fol. 23 redo and 
so is tada vargam in karayet, etc. 


F 2. 


cha tri-guijam 

prathamasya tu kim bhavet 


0 

tada 2 

tada 

1 

1 



fyadrichchha vinyase sunyef 


1 

2 

2 

3 

6 

1 _ 

1 

1 

I 

1 . . . 


chchha | 1 | ftada vargam tu karayetf 

prakshipe gunitam 1 j 2 f 6 | 24 J 


prakshiptam 33 !||! drishyam vihhajet 


132 

33 


vartyam jatam 


4 

1 


F 2. [23 redo.] The find order is 52. 

i. The example may bo represented by x+2T 1 +3T 2 +4T 3 =132. t Where T t , T-, etc;, represent the values of the first, second, 
etc. terms. k Make s=l then the terms are l>+2+6+24J=33,and the proper value ofx is 3 ^“=4 and the series becomes 4+8+24+96 
=132.. - . 

All the technical/ terms rhero' employed are of interest, and, 'will be dealt with in due course ichchlid ‘’an assumed, number ’ • varga 
* a series ’ ; prakshepa * something thrown in ’ or ' an interpolation ’ ; variya ' cancelled * ; drishya 4 the given number * : ofo. ” 4 


23 recto. 



F 2 —contd. 

dattam || ato nyasalj. j 4 | 8 J 24 j 96 j « , . , 

esha varga krama ganitam |] atha yuti vargam kri .... 
sutram |{ kamikam sunye vinyastam tada ckaiva krame gunam 


kritva ckaturtka 

. . . pratkamasya tu kim bhavet 


! 0 j 2 1 
I 1 i 1 1 


3 3 
1 1 


12 4 
1 1 


dii° 300 
1 


tjlkamikain £unye piijiyastamJ kamikam 1 j| eska nyastam 


ijltada ckaiva krameiia gunitamj | 
anena driskyam bkajitaiii 


1 | 2 | 9 j 48 | eskam yu 


jata 


60 


1 ; 

300 

60 ! 

| 1 


anena kskepam gunaye | 5 

varga ganitam || 

uda° JJ pratkamasya na . 


j 10 j 45 j 240 { 


yuti 


dattam ckaiva dkanam | 


sa cka dvyardka ynta dkanam 


* ii, The term hamiha is practically synonymous with ichchftd or yadrichdiM * what you please ’ ; 3 * 5 * an assumed number. 5 BhSskara 
uses iskta much in the same way. A good deal of the su Ira is quoted on fol. 23 verso, 

[23 verso.] i The example may bo represented by x-h2T 1 + 3 (Tj+T 2 ) +4 (T^T^+Tsl^SOO. Put then the series becomes 
l-J-2-f 9-f48=G0 and the proper value of x is and we have T a =5, T s =10, T 3 =46, T4=240 and ST=300. 

ii. The example is solved on fol. 24 recto . 


F 3. 


Bataan ckatus-ckatvalimsa * # dattam ckaiva. ckaturgunam** 

kirn pratkamasya ; 

■* ' \ 

] 


0 1 I 

2 2 

3 3 

4--4-H 

--dri° 144 

1 1 

1 1] 

1 1 

1 1 

1 

2 

2 ! 

2 

2 

2 


3. [24 reefo.] The example may be represented by 

[x(l-frj)]-K2T 1 +2|x]+[3T a 4-3Jx]+[4T 3 +4Jx]=144J 5 

Scts^i and the eerien becomes £ +V+V+ 2 £ 7 = it f e ~144i which is thesamens the given sum and therefore is correct. 

The phrase marked ** is deleted in the original. The expression 'Utparc wparaiii adhe adham gunaye” fa obviously quoted 

SeetdsoCS, US?™ ™ C re atlDg lo fract ? ons : numerator should be multiplied by numerator and denominator by denominator.’ 


23 verso. 


2416 * 
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F 3 — contd. 


^uiryesu 1 j tyutam chaiva ghnaraf tatah 

1 i i ! ! 


yutam chaiva gu$am kritva karaye gaija . . 


5 I gunam | fupare 


uparam adhe adham gunayef 


10 

2 


sardha dv . . yutam . tiya rasya guijanam J 


sardhais saptabhi trliji 1 


45 

2 


sardha traya yutam . . chaturtha ra3i 


gunayesh shadvim^atihhi j| Jata j 208' | sardha chatvari yu j . . 

1 2 ^ 


289 I evam drisyam j sarvam tadeva jatam 
2 


i tri-sardha yu 

. . chatur-gunam chaturthena navardha yutam dattam | 
. . dviiato, dvavim^adhika kim atra prathamasya dattasit 


0 3 

2 5 

3 7 

4 9 

ekatram dattam 222 

1 2 

1 1 2 

1 2 i 

1 2 



Jsuuya 


datva$ | 1 j yuta gunita yuta kramena jatam [jjt 


sthapa 


2 


15 

2 


67 

2 


357 

2 


drishya 222 


prakshepena 


jatam 222 ||! 


dri^yah 222 \\ 


uda° ||| prathamam na janami | divardKa yutam 


[24 verso], i. The example may bo represented by 

Dc (l+l»]+WPi+W+U CPt+Tt+TsJ+ixirfaw 

Set and the series becomes f ■+■ V® + V + 3 ® 7 =222. 

The same quotation iunya slh&nt . . . ritparh datvd occurs on fob 26 verso. See also at the bottom of fob 26 recto . 


24 verso. 



25 recto, 


3J96 

F 4. 


10 3' 

2 

'5+ ;| 

3 7 + 

4 9+ : 

& 

O 

<7 

00 

L i » 

1_ 

A 

1 2 , 

1 2 

1 


yutam -jataih 


5 

2 


dvifaya 


ao 

2 


gunitam | yutena | yutath 


10 , 


23 ,| 

. . yutam 

33 , 

2 i 


2 1 

» 

2 


tjitlya -ekatre 
gmgdtaiii 


132 

2 


rinam jatam | parya . . e£a nyasa 


5 

5 

23 

123 

drishya 78 

2 

2 

2 1 

‘2 i 

1 


+ 09 


; 156 

vibkaktavyam 

2 

LJLJ 

t 

156 


78 i 
1 « 


karanam | f£unya stkanef j-rupam datvaf 


1 yuta jata 

5 


2 , 


25 verso, 


15 

2 


pratkama tiitlyasya tii-gupam yutam jatam. 


ckaturgunaiii navardka yutam jatam 


29 

2 


ekatra nyasa. 


5 

15 

2 

2 


22 

29 

dri° 71 

2 

2 

2 


prakshiptam 


71 

2 


.anena sarvam gunitam tadeva 


5 

15 

22 

29 

2 

2 i 

2 

2 


bkaktam driskyam jatam 
ekatram j| 


eskam aparo vidkik || 

uda° || pratkama dkanam dattam najatam kirn tu divardka yutam f 
tada dvitlyena dvi-guiiaih dattam pamckardka kinam | 
tada tritiyena trigunarii dattam saptardka . . 

ckaturtkena ckatur-gunam navardka kinam v . . 

\ 

dattaiii ekatram ta T . 

dri 29 ! 

2 ! 


i 2 

5 1 

3 gu° 

7 1 

4 

gu° 

9 

1 1 

2+ ! 

1 

2+ ! 

1 


0 + 


4 , [25 recto.] The example may he represented by 

[x(l+i)]+[2T^xH[3 (T t+T 2 ) — FI (Ti+Ta fT 3 )— |x]=78. 
Set x=l and the series becomes .§ -1- § +y-h 2 - p — and 

[25 verso.] i. The example, ot which only the solution remains, is 

k (l+^]+[2T J +'x]+f3T I +is]+[4T,+Jx]=y, which, when x=l, 
becomes £ -f V+V+V— 7 - 1 * 

ii. The example is [x (l+^l+pTr-Jxj-rtSTj— 2x]+t4T,— §x]~y>. 

The solutionis given on fol. .26 recto. 
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i. Karanam ’||: f^unya 


F 5. 

. frupam datvahf .yutam jatarii 


5 

2 


26 recto* 


5 

2 


prathama tritlyam tri-gunam prathama 


chaftixthain chatur-guiiam navardka raliitam | 6eskam I 11 

2 


ft • ft 


5 

5 

8 

i 11 i 

•hi 

h-* 

o 

bO 
c o 

prakshepa yuktih. 

29 

2 

2 

2 

1 2 5 

J-i 


2 


bkaktam 

2 

29 


29 

2 


jatam I 1 ... gunitaih tad eva | 


evam riiia rasl bkavanti [ 

ft tn-prakaram . . samaptam (j sunya stkane rupam datva | tadanu 
yuktam J gunita . 


Ilf 


F6. [29 redo .] i. This is the solution of tho example given at tho bottom of fol. 25 verso. Let x»I, then the senes becomes 

V and tho correct value of x is ^-7*^=1. 

iL “ Tho three-fold method is completed,” namely, M having put unity in tho nought (empty) place ; then having added • • • 

The Sunya ethane rupam datva is quoted on folios 24 verso, 25 redo and at tho beginning of 26 recto. 


F 6. 


atha dvau 4 | 36 

athashta 8 j 32 



asya dalam pha° 26 verso, 

dalam. pha° .... 
dalam pha° .... 
dalam pha° .... 

asya tri .... 

ct • • • 

puna, - . 


3? 6. [26 verso.} This is, apparently, the beginning of another section, hut it is isolated 6nd although there seems to be abundance 

of material (compared Tvith other leaves) I can make nothing of the problem. 
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G 


i, sutram 24 

ii. sutram J| JctUvcl rupct / c s / i ciy qiii 'pu/yt/lwi (JJitt uta s a ixi g u 11 1/? ? ci i ) t Latolb 

pra viittir gunanam tatah .... vinirdiset . jj 


iii. uda° |J tri-bkaga maladagdhasya 
a skt-o ttara-£atani dattarii 


tii-dhantasy aiva . . . 

ldm sesham vada pandita || 


108 

1 

1 

1 

1 

1 

1 

1 


3 + 

3+- 

3 + 


10 recto. 


kritvarupa kshayam partkaf jata 


32 


seska || pratkamabf dhante 


kshayaiii 36 | sesham ! 72 [ dvitlyab dhante kshayam 24 j sesham 48 


tritlyab dhante kshayam 


16 i Sesham I 32 


pratyayam kriyate | sthapanam 


0 

1 

1 

1 bha° seskaiii 32 

pkalam mula 108 || atha 

1 

1 

1 

1 1 


3 + 

3 + 

3 

! 


sajati kriya 


G 1. 


Folios 10 to 15 form a fairly well defined section and tlie leaves are among the best preserved of the manuscript. The * find 
order * is 42, 41, 40, 39, ?, 29 and the writing o2. The sulra numbers 24 and 25 ocour. 

[10 recto.] i. The end of the siitra is marked with the usual design and the sutra is numbered 24 ; so that from 10 redo to the 
end of 15 redo consists of one siitra (25) and its illustrative examples. 

ii Of siitra 25 the only complete word preserved is vinirdesel. It is reconstructed from quotations and fragments of letters. 
The sutra is the most quoted one in what remains of the original text, the phrase Jtfitva rupa kshayam partita occurring some seven 
times. The last word of this phrase is, however, variously written pdrtha (fol. 10 redo ), paslham (10 two), pdstam (12 redo d verso), 
pdstha (14 two) and is rather curiously omitted on fol. 11 recto. This variation is very curious, because the ligatures rtha , stha, sta 
are so very unlike that the differentiation can hardly be one of carelessness in writing (and the writing is here particularly good). 
The meaning of the term is still obscure. Dr. Hoemle suggested prdsta ‘ thrown out 7 or 4 wastage * ; but I would translate the whole 
jjhrase by ‘ Having calculated for unity the loss per term.’ The following is Dr. Hoemle’s translation of the sulra 

4 Calculate the loss in one ; let the instalments of wastage be multiplied together ; with the result let the original provision 
be multiplied ; take the result to be the required remainder.’ 

tii. The example may be rendered : 

'rhe third part of the burnt bronze in three instalments (is lost). The amount given was one-hundred and eight. State the 
remainder, O Pandit. 


The solution according to the rule gives 108 (1 — J) (1 — £) (1 — J)=32, 
y =24 and the remainder is 48 ; y =16 and the remainder is 32. 

The proof may be represented by / „ 32 is — „ 

l 1 — (1 — J) 

Continued on the reverse* ■ 


But proceeding^ steps 1 J 8 =36 and the remainder is 72 ; 



; 
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G 1 — contd. 


i 0 
1 
1 


3 

' 1 


+ 

+ 


+ 


tiibhi txyaslita-bliaga samyutam . 


10 verso. 


tadashtottara-sata -/ kiih 


27 

1 

108 

8 

1 

1 


pha° 6 e° 32 


yadyekasya trayas traya ashta bliaga tada dva- 


trinsanarii kim iti | 1 

3 

32 1 

pbalarii 108 

: 1 

3 


1 

. 1 

8 




ii. uda° jj sakrid dhantasya lohasya daSamska kshiyate-s-trayaih j 


fkritva nxpa ksliayam pastkamf iti . . rupaih 


1 3 ' 

140 

! 10 



3 , ksliayam kritva 

10 


jatam £esha 


10 


miilam j 140 anena gunitam jatarir i 98 , ksliayam 42 ' 


evam I 140 


7 

10 


1 98 f plialaih 140 

1 I 1 1 


Gl. 


[10 verso J i. Gives further proofs of the oxample on the obverse, namely : 
x i (l— J) (1— J) = <32, hence x=10S> ; 

then two proportions in words and figures V : 1 : : 10S : 32 and 1:3?-:: 32 ; 108. 

ii. Example. — Of iron once refined three-tenths is lost. What is the remainder of twee seventy, toll me Pandit 1 
Tho loss on unity is -fa and the remainder is The original quantity is 140 and ^ of 140=98. The loss 13 therefore 42 
9S-f 42=140. 

Proof. ^7 : 1 : : 98 : 140 
Continued on fol. 11 redo . 


G 2. 


5 - pratyayat 


0 

1 

1 

3 + 



»• uda° ]| . . pala krite pala tri-bhagam kshya vrajati | 


G2. 


ashta-da^a 


thatam brubi |[ 


[11 redo.] i. Continued from fol. 10 verso . ‘Proof x (1 — ^)=<98, therefore x=140> 

ii. Example . — In purchasing ono and a half palas the loss is one-third. State what would be the loss on eighteen. 
Since $/£=§» the loss on unity, the remainder is f Now | of 18 =14 and the loss is 4. 

Proof by the rule of three : — 1 $ : J : : 18 : 4 and \ : H : : 4 : 18. ; 


11 reoto,- 


G 2 
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G 2 — contd. 


1 3 bka 1 

18 

3 2 

1 


karanam j addhyardka palarh-s-ckkedebhya idam 

kshayamf rupam 
14 


!2 

9 


1 

kskayam kritva jatam 

7 

' 18 



9 

1 


kskayam 

pratyaya trai-raiikena (j 
addhyardka pala krlte 
ashta-dasa pala krlta 


iyi-bk again kshaya gachchhati j 
ldih kshayaiii vada paiidita {| 


1 

1 

18 

pkalam 4 

1 

3 

1 

1 

o 





puna tri-bkaga divardham tada ckatubki x kiiii iti 


pkalam 18 
1 


1 

1 

4 

3 

1 

1 


2 



fkritva rupa 
gupitam jatam 


iii. uda° |{ chatur-bhaga mala dagdha Suva rija £ata-pam chakam | 

atha pratyay .... 

phalaih mula 5 00 [| punar eva prastara kramam 


0 
1 
1 

4 

4 + 
1 

4 

n 

A + 


+ 


+ 


158 su° 
1 to 0 
5 * 

1 

64 


500 

1 

1 

1 

1 

1 

I 

1 + 

4 ‘ 

1 + 

1 + 

1 + 
4 + 


pkalam sesha 
tad iti 


sesha 158 to° 1 le° 1 

64 


iii. Example . — In refining bronze there is a loss of one-fourth. What Trould be the loss on 500 suvarxias four times refined ? 

The solution is lost. It amounted to < 500 (1 — J) (1 — £) (1 — J) (1 — J) = 158 = 158 iolGs, since 5 tolas *» 

1 suvarna > . 

Continued on the reverse. 

■G 2. [11 verso.] This appears to have contained five proofs of the example on the obverse, for the present third proof is designated 

‘the fourth,’ The proofs are — * 

i. Missing. , 

ii. x a (l — J) (1 — J) (1 — J) (1 — £)s=158 sa°-f I* 1 * io° therefore x 1 =500. 

iii. 500 {1 — i) (1— i) (1 — i) (1 — i)=s 1 and x=15S su'+ljs io° . 

iv. 1-V to°)+{ 1—i) (1— l) (1 — i) (1 — and x^SOO. 
r. The first loss is ^°=I25 and the remainder is 375. 

. The second. Joes is 3 ’ 6 =:93f=93 widsTia. (Sinco 12 wi5°=l lo°) and the remainder is 281J* 

^ ' *. The third loss is 281 i 4 - 4 =^ 7 ^ add the remainder is 210^$. 

The fourth loss is 210]-S-f-4=52 and the remainder is 158J-. 


11 verso, 
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G 2 — concld. 

;anyam ckaturtka pratyayam kpiyate 


0 

1 


1 1 
1 1 

4+ 4+ 


1 

1 

4+ 


1 

1 

4 


bka° 


6 eska. 158 

1 

5* 

1 1 

64 


pkalam 500 \\ 


adyam, kshayam 125 Sesham 375 | dvitiye kshayam 93 to® 3 mafei 9 

geskaih 


281 

kskayam 

70 1 
5 

4eskam 

210 

15 

kskayam 

52 

47 

1 

4 


16 


16 


64 


■geskaih 


158 

13 

64 


esa sarvatra kartavya j| 


G 3. 


prastka 


. madkunas tathak 


12 recto. 


ambkasa 


Ifbyitva rupa kshayam pastamf iti : tatea kshayam : pastam : iti : tatra kshaya : 

, o | 3 3 13 14 1 gadyuti gadyuti gatva- 

rupam gwnya £eskam , A \ a 4 


3 

4 


3 

4 


3 

4 


4 

1 


t-prastkam pivet 

•adkakam | tada dkanta^or gu . 

j r 4 | anena guiiitam jatam 
| madku prastka 1 ku° 1 6 e° 

•Se 


tatak 


gadyuti yojanam | ckatu prastkai 

81 1 avxitti pravrittir-gunanam tatak 
256 


81 

64 


j 15 I evam 

4 

1 16 j 



bkavanti | 16 I ato ma 


esa maddkva bkaga bkage krit'e labdkam 
ainbka bkaga prastka 2 kudava 2 
kuQlavokti prakskepake adkaka £odaska kudava 
6 eskaik 12 


1 

16 


G 3. 


"" ~ ! T7 witl 1 folio 11 but is probably correctly placed bore. The find order places it between 

[12 recto-1 folio 13. Also it quotes from sutra 25 on folio 10 redo. It has the same knot as 

folio 13. . . . . » traveller goes a journey of 4 gavyulis and takes rvith him 4 prasthas of wine. After 

The example may be ooni ®°^ 1 l y .^ fills ' U p his bottle with water. How muoh wino and hov much water will there he at the 
each gavyuti he dnnks 1 praslha ana tnen mis p 

end of his journey • is rather confused. Possibly the visarga marks denote deletion. The general solution Is 

The preliminary part of the somto and 2 *z prasthas of water. The number of gavyulis in a yojam. are mentioned (?2), 

4.3.}.$4= s4< T& = H* =! % p • “ are Mid to be 4 and the number oi /sudavas in an Sdhaha are given as 16. Therefore the 

*"*"*** ht4amsmd tlie o£ tbese is 4 pwthas ‘ 

Continued on the reverse. 
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G 3 — contd. 


* * * * 


. prastlia kudava j 4 j 3 

| sesba 

ebatvara . . . 

kudavah 

2 

| 2 gesba cka kudava pita j 

ma° i 

j— 

/ 

j 9 puna 

j 1 

1 


4 + 

( 1 ■ 


! 4 

4 ; 


L 4 1 


ebatvari kudava bbuktam sesbam 

! 81 

i 175 

jala bbagaiii j madku kudava 



i„ 16 _ 

L 1( L 

i 5 se° 1 

jala kudava j 

10 

4e° 

15 evarb kudava 16 |{ 

j 1 16 

i 


16 ' 


a. uda° j| datva sulkam cliatur bliagaiii ask tail anlta kmhkuma { 

cliatu £ulka Calais tu kim sesbam vada pandita ijj 


8 i 1 
1 i 1 


+ 


karanarii } jkritva rupa ksbayam pastamf pastarii 


18 3! guiiitam 

' 1 4 


jatam 6 j sulke 2 « £eshaiii 


6 

1 


+ 


anena gunitaiii jatam 


4 

ksbayam 1 

sesbena 

, 4 

i ! 

datva gunita jata 

27 

1 

1 


1 

i 1 


8 

2 

2 . 


1 2 

4+ j 




G 3. . U2 verso.] i. The solution of the example on the obverse is now dono by steps. Tbe original amount of 4 'prasthas is expressed 
in hudavas, namely 1(5. 

Of these 16 Jxudavas of wine he drinks and 12 are left and be adds 4 of water. He then drinks y of wine and there are 9 kufavas 
left and tbe water is made up to 7 hudavas . Then he consumes £= 2J of wine and there are 9 — 2J=7 — J and the water is made up to 
9£. He then drinks *^-=$3 and there is left 6f — an ^ ^ter is made up to 3 T \ 5 . There is, therefore, finally = £>xV 
hudavas of wine and 4™ =10^ Irudavas of water and these added together give 16 hudavas. See part I, § 89, 

ii. Exam ple. — Having given one-quarter as toll at four toll-houses eight of saffron is brought in. State, O Pandit, what is left-. 
Solution. 8x*£=6 and 2 is paid in toll ; 6 (1 — J)~4-J and the loss is 1-J : 4J (1 — }) = 5[< =3£ and the toll is l£ ; 3f (1 — £) 
and the last toll is$l ; and the total toll paid is 2-flJ+l-J-f which leaves fe — 

Continued on fol. 13 redo. 


12 verso, 
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G 4. 


8 

1 


8 


81 

32 


+ 


+ 


+ 


+ 


gunitam jatam 


3 

4 


3 

4 


3 

4 


3 

4 


pbalam 


81 

32 


puna pratyayam 


0 

1 

1 

4 

1 

4 

1 

4 

1 

4 


bba 6e 


+ 

+ 

+ 

+ 


81 

32 


uda° : jj tri-bbaga sbad-bbaga pariicbam^am 
kirii sesliam dattabbir bbavst J| 
gunitam jatam 


8 

1 2 

5 

4 | 

1 

J 3 ! 

6 

5 | 


81 

32 


punanyam 


8 

1 

1 

4 

1 

4 

1 

4 

1 

4 


'pundnyaTii 


pbalam 


13 reofco* 


+ 

+ 

+ 

+ 


pbalam kumkuma 8 


32 

9 


gudapind asbtabbarakam j 


etat phalam || 


uda c 


10 

1 


|J cbatu (j> pamchaka labhena 
tad vai tribbis tu kim labbam 
gunitam jatam 


5 

4 


5 


5 

4 


dasa dronat prayojita | 

J i 

kattliyatam g&nakottama f 1 1 1 


1250" 

64 


G 4. ri3 redo.] i. Hero are four ‘ proofs ’ of the example given on folio 12 verso. 

(а) 8 (1— i) (W) ( 1— b 0— 

( б ) 

(c) 8 (l—i) (1-4) (1—1) (1-4)=S 

7 a J*3 l Jj*l — ... , whence x 1 =8. 

.. of molasses weighing eight . bMrakas. What will ho left after giving away one-third, one-sixth 

and one-fifth ? an d this is the answer. 

iii Example.- -By a gain of five-fourths ten drams are obtained. Let it be said, 0 best of calculators, what will bo the gain by 

thrce'toransaotions^n ^ ^ ^ raeaning <capital + profit,’ what is termed the ‘mixed quantity’ mitral* on folio 62.- 
1 < =1911=19 «iro <> +2 ad ° +0 prn°+2 lu°> 

I’or these measures see part I, §109. 

Continued on tho roveise* 
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G 4 —coritd. 


0 

bhd° 

UK 

CD 

O 

CO 

pbalam 10 || 

0 

1 

1 


1 

1 

a° 2 


1 

j 4 


4* dro° 


4 

1 


pra° 0 


1 

4 


4* a° pra° 

) 

4 

1 


ku° 2 


1 

4 


ku° 4 # prastbi 

« * >~j 

-• 4 • 


pbalam dro° 19 a 0 : 13 
2 pra° 0 ku° 2 . j 


uda° j} kasyapyarjjakasya sbasbtbi sva-dalena ksliayaiii gata j 
puna vriddbya tri-bkagena sva-padena tatoj jbitam 
vriddbya tu pamcba-bbagenas tatba vriddhi dvayo gataiii | 


ka vriddbi 


sya kim va £esbam tad uchyatam Jj 


60 

1 

1 

1 

1 

1 

1 , 

1 

1+ 

4 1 

1 


2 + 

3 

5 


rupa la 


pratyayam punasyaiva 


punanyaiii pratyayam 


0 1 
1 1 
2 


+ 


1 1 
1 1 
3 4 


+ 


1 

1 

5 


bba c 


jata 36 || 


36 | plialam 60 |[ 

1 ! 



pbalam 36 ][ 


e . mulami na jnayate 


+ ~h 


pbalam 


G 4. 


[13 rerso.] i 

(«) 


Continued from the obverse. 

<Iro° + 2 5° + 0 pra° + 2 kn° 


tu-i) a+i) a+i) 

(b) x 1 (1+t) (i+i) (1+1)= 19 dro° +2 u°+0 pra° +2 hu° <whence x 1 =10>. See Part J, p. 62. 
ii. Example . — The capital of a certain banker is sixty. One half of it goes in loss and then he gains by onc-third ; next he loses - 
one-fourth of it and finally gains one-fifth ,* so that he has two gains. What is his gain and what is his loss and what the remainder 
and let that be stated. 


Solution : 60 (1— J) (1 +£) (1— J) (1 +i)=3G. 

Proofs, (a) whence ^=00. 

(6) CO (1-1) (1+1) (1—1) (1+1) =36 

(c) si (I— I) (l+l) (l—J) (l+!)=3G < whence x^GO > 



14 recto. 
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G 5, 


yasya tanmayata ckaksku 

apahrita sulk a pindam 24 |) 


1 i 

1 i 

r i 

3 5 

4 i 

5 ! 


karanam j| fkritva rupa kskayam pasta f 

jatam i 2 | etavad api rupa samsudha jatam 

! 5 1 


2 

3 


3 

4 


3 

5 


4 jatu samgunya 

5 

anena bbaktva 6ulka 


pindam gunitam jatam , 40 j e.4a pipdam 
pratyayam 


I 2 40 

gunita jatam 16 seskam 

24 | 

evam 

40 \ 

j_ 5 1 _ 


1 


I 


anyam asya pratyayam 


40 

1 

1 

3 
1 

4 
• 1 

5 


phalaiii 16 kskayam 24 evam 40 |[ 


+ 

+ 

+ 


uda° (| gucla pinda jnata tulyo4 ckatu . . . avye gudaiii | 

tri-chatu <p -pamcha-shad vriddliya ckatvarunsa (bha*) ve kshaya. 


G 6. [14 redo.] i. The find order of folio 14 is unknown. It introduces a variation of the problems given on folios 10 to 13, bntit 

still quo'tes from the same siitra or a very similar one. The first example can be represented by x (1 — J) (1 — J) (1 — J-)=x — 24, 
Solution : §4*8 —h 1 and this is the quantity {pindam). 

Proof: f of 40=10 and 40—16=24: 

Another proof of this : 40 (1—}) (1— J) (1— H«10 »n<3 40—16=24, 

ii. Example , — A known amount of molasses equal to . . four is increased by one-third, one-fourth, one-fifth, one-sixth 

and then forty is lost 

No solution is preserved. 

\ 

i- uda° |l ajfiatarambha-lokasya tri-chatu ^-pamchaka ksliaye | 
sapta-vimgati pinejasya tri-dkanta geskya dTiskyate | 
kirk sarvam vada tatvajna kshayam cha mama katthyatam || 


1 

1 

1 

4e° 27 

3 

' 4 

5 

1 


Q 6. [14 verso.] (i) Example.— An unknown quantity of lapis-lazuli lose s one-third, one-fourth, and one-fifth ; and the remainder 

after the three-fold operation on the original quantity is twenty-seven. State what the total was, O wise one, and also' tell' me the 
loss. 

Solution §44 **i ; 1 — £■=£ ; 27 44=45 and 45 — 27=18 and this is the loss. 

The meaning of ambhaAolia—lapisAatnYi was suggested by Dr. Hoernle. 

S 


14 verso* 
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G 5 — contd. 

karanam | jkritva rupa kshayam pastkaf 
jatam 


2 

3 


3 

4 


4 

5 


gunitam 


2 

rupa kshayam 

3 1 

anena Sesham bhaktam sesham j 

127 

1 

5 

i 

5 


— t 


bhaktam jatam 45 asya sapta-vim&a j patya sesham 18 j eta 
kshayam ||, 

iii. uda° : || parikshinasya lohasya tri-dhantaih pariicha maSakam | 

* 4 

na jnayatet pravrittkam na tu Sesha pradrisyate | 
pravritti Sesham yo pirujaiii kevalam vimsati sthitam | 
ajnata kam pravxitti sya kim va Sesham vadasva me || 

kritva 


1 

3 


1 

4 


1 

5 


ii. Example * — Of the loss of iron the third is one-fifth of a musha. The original quantity is not known and neither is the remainder 
given j hut only the original remainder which quantity stands at twenty. Tell mo what is the unknown original quantity and what 
is the remainder. 

This interpretation, however, is by no means certain. The solution is lost. 


G 6. 

pravritti bhavet sakhe |[ 


i 1 i 

i x i 

1 

1 

1 

i i 

1 V 1 

_3_ j 

I 3 | 

j 3 


karanam ;|| dhanta£o ghatitam tena j frupa kshayam kritVaf jatam 


G 6, [15 verso.'] There is a suspicion that this is a double leaf. The lenticels on the left side are well-marked but hardly any trace 

of them appears on the right, side. Also the contents are to some extent incongruous. 

The example may be represented by x (1— J) (1 — i) (1— J) (1-4) =16. Now and 16-4f=8l and this is the original 

qnantity. 

Another method by foila-savarna. (This term laterally means 1 parts resembling one-sixteenth , 5 but by LTahavira it is used to 
denote fractions generally iii. 1). The question is inverted : ‘ Of iron (refined) four times eighty-one is given. What is the remainder, 
state, O expert, which is solved by working hard in calculating.’ 

81 (1—J) (1-4) (1-4) (1-4)=16. 

** Another proof is made and the original amount is not known.” 

Xl= (i-*) (HilHi (l -}) =81 pala - 


16 retsa 
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G 6 — contd. 


I 2 

2 

2 ; 2 

gunitam 

16 | bhaktam 

81 

1 3 

3 

3 3 


81 1 

16 


£esliena gunaye £ 


6esham 


16 

1 


gunita jata 


81 

1 


. . . . praviittir ity artkah || athanya 


vidhi kala s avarice 

cliatur dhanta . lohasya ekasitis-clia dattavan 

Iditi geskaih vada dharmajna ya ganite kritam gramam |{ 

1 1 phalarii £e° 16 |[ 


81 1 
1 1 


1 

1 


. _ 1 1 

3+ 3+ 3+ 3 + 


puna pratyayam kriyate mulaih na jnayate 
1 1 


0 

1 


3 + 


1 1 blia° ge° 16 

1 , 1 . 1 


3 + 3 + 3 + 


phalam loha pala 81 ||; 


uda' 


so 


ka^chi yadi 6akya tad uchyatam || , 

etan me sam^ayam prajnad dhanta ksh ayarh vicharapah 


2 

3 

4 

3 

1 4 

5 


4 1 . kska° 4e° 32 

1 


karanam !|J dhanta samgunya gnmtam jataih 

bhage hrite labdham bhak I 5 32 

8 1 


3 

5 


rupam dadya 


8 

5 


phalam 20 e£a sa pravritti | 


Sesham 12 32 j| pamcha-vim6atima sutram ]] 25 



[15 redo.] Only the end of the formal question is preserved— If thou canst state ... this is my doubt 0 wise man hv 
examination J 

(W) (W) d~i)=x-r and x+r=32. From this |x=x-r, (1-f) x=r, |*+x= 32 and 

h2 


15 TOO to* 
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G 7. 


i. yibliaktam jatam j 2 se° 10 

9 1 


anena guiiitam jataiii 


90 

7 


bbage brite labdbam 12 J| 


asya pratyaya trai-rasikena 


7 

6 


1 1 
1 
2 


10 

1 


pha° 12 
6 


uda° |1 maksbikag-gbatakasyaiva dvi-tri-bbaga prayardbitaih 

dvitiye dvi-pamcbamo-bbago tritlye dvi-saptakod6to«m 
chaturthe dvi-navam-bbagam evatii jata pala trayarn j 
babbuya saulkikai biitva him sarvam yada pandita JJ 


2 

2 

2 

2 

Ws 

CD 

O 

CO 

3 

5 

7 

1 9 

1 


dbantaso 


iti j kritva 


.9 

7 


G7. [16 rec?o.] L The find order is 30 and the writing is a2,4. Only the remnants of a problem: Loss on 1^ is 7/6: what isi 

original when the remainder is 10 ? Loss on 1 is therefore x ^^10 and x== 

Proof by the rule of three : , 1} : : 10 : 12f. 

• 7n ^ e *rr 0f a of ^oney two -thirds is given, to the second two-fifths, to the third two-sevenths, to the fourth tv 

ninths, till only three palas (are left). O Pandit, state how much altogether was taken away by the tax collector. 


16 recto, 
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H 1. 

sutraiii . . 


i. idani suvania ksliayaiii vaksliyami . . syedaiii 

«. sutram || kshayam saihgunya kanakas tadyutir bhajayet tatali 
samyutair eva kanakair ekailcasya ksliayo hi sah 
iii. uda° )| eka-dvi-tri-chat'us saihkhya 
eka-dvi-tri-chatus saihkhya 


suvania mashakai rinai | 
raliita sama-bkagatam jj 


stkapanam kriyate | eshara I 14- 2 + 

! 1 . 2 


3 + 
3 


4+ 

4 


karaiiam ]| fkshayaiii samgunya kanakadibhif kshayena samgunya jatam 
j 1 j 4 | 9 | 16 | • • • | esha yuti | 30 | kanaka yuti 10 anena 

bhaktva labdhaih 


HI* HO verso*’] i. The end of a sutra is marked but tli© number is not preserved (probably 26) and then a new section is introduced 

by the remark — u Xo w I shall speak about suvarna teliaya” It should be noted that Maliavira uses the term hshaya as synonymous 
with varna in his section (vi, 109ff) on suvarna huftthdra. In our text there seems to bo some confusion about the meaning of hshaya 
which here really means varna or * quality,’ although the author obviously thought it denoted a loss, Mahavira’s rule is — 

Kanaka kshaj/a eariivargo miSrasvarridhritali hshaya jneyah | 
paravarna pravxbhahtam suxxmia guyilam phalam hemnah || 169 || 

u It should be known that the products of gold hshaya f when divided by the mixed gold gives rise to the tehaya. When divided 
by the last t xxrrxa (^hshaya) and multiplied by the gold gives the corresponding quantity of gold.” 

ii. Rule* — Having multiplied the parts of gold with the hshaya let this sum bo divided by the sum of the parts of gold. The 

result is the average hshaya. This means f= - — : where f denotes tehaya and g gold. 

iii. Example.— f,=l, f.=2, f,=3, f,=4 and g,=l’g‘ s =2, g 3 =3, g,=4 therefore f= M±||±H±ii =^=3. 

Continued onfol. 17 recto . 


H 2. 


i i 

l 


t 

( 

10 

30 

4 

pha° ma° se° 12 

i 

1 

1 

1 


ii. uda° ]| eka-dvi-tyi-chatus samkhyci suvarna pro jjhita ime 

ma^aka dvi tritam chaiva cliatu samkhyci pamckakaramsakaih 
kiiii kshayam 


1 

! 2 

1 3 

i 

1 

1 

1 

i 

2 , 

3 ! 

4 

5 


H 2. [17 recto.] i. The remnant of a proof of the example given on 16 verso . 

10 : 30 : : 4 : 12, i.e., Eg : Sfg : : g r : gr P. 

ii. Example. — Gold one, two, three, four ; * abandoned * the following mashahas one-half, one-third, one-fourth and one-fifth 

T? _ie3_.._-in^nU 

~~ 3+24-3 + 4 “00 • Stffi- 

4 Proof by the rule of three’ Eg : Sfg : : g r : g r F. 


16 verso. 


17 recto. 
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H 2 — contd. 

karaiiam )) fkshayam samgunya kanakaf esa stbapayate j 


1 

2 

3 

4 •; 

2 

3 

4 1 

5 1 


+tad yutir bbajayet tatabf liara sasye krite yutani 


163 

60 


kanakairf bbaktva tada kanaka 
ekaika suvarnasya ksbayam j | 
pratyaya trai-rasikena . . . 


10 


anena bbaktam jatam 


f samyutai ^ 

163 | e^a 
600 


10 

163 

k i 

pha° 163 ! 

1 

60 

1 ' 1 

600 j 

10 

163 

2 

pha° 163 ! 

1 

60 

1 

300 ; 

10 

163 

3 

p7ia° 163 | 

1 

60 

t 

1 ! 

| 

200 ! 

.» 

10 

1 | 

163 1 

4 

pha° 163 

I 1 

60 

1 

150 


kramena dvaya masbadi uttare ekablnatam | 
suvarnam me tu sammisrya kattbyatam ganakottama Jj, 
stbapanam 


4+ 

5 + 

6+ 1 

7+ l 

8+ 

9 + 

1 + 

2+ 

3 + 

5 

6 

7 ! 

8 

9 

10 

2 

3 

1 4 


fksbayam samgunyaf jatarii j 20 | 30 J 42 | 56 | 72 | 90 | 2 I 

6 | 12* J e£am yuti j 330 || kanakanam yuti 45 | anena bbaktva 

labdham 


330 I pamcba-da^a bbage cbcbbeda. kriyate | pbalam 
45 


7 6e° 1 

1 3 


e£aa ekaika maSaka ksbayam | 
pratyaya trai-rasikena 


! 45 

330 

1 

pEalam 22 

! 1 ! 

1 

1 

3 


evam sarvesbam pratyayam 


H 2. [17 rerso.3 I do not understand tlic problem hut it is explained bv Dr. Hoemle in the Indian Anlinvary of 1888 (Vol, XVII, 

p. 43). 


The solution is T= 5.4+«.5+7.C+S.T+9.S+10.84B.l+S.2+4.3 330 

54*G + 7-f8-f9-MO 45 a’ , 

Proof by the rule of three— 45 : 330 : t 1 : and ‘ so for all of them/ 

* Inadvertently omitted in the manuscript* 


17 versa 
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(sutram)’ {( aprapta sariiguna kati 


H 3. 

kamchandni tatojjhitarri 


kamcbanai yad bbave labdlia sa kshaya jnata masaka jj 
»*• uda° (| eka-dvi mashako prapto dvau cha praptam c&a pamchabhi | 
tray a 4 clia katibbi Aprapta shad eva . ni kevalam | 

chaturbhi masbakair hlnarii kati drishtva maya sakhe | 
tray a 6 cha katibbi Aprapta suvarnam ma&ako vadali j 


1 I 

2 I 

3 1 

6 

2 ! 

5 

0 

4+ 


karanam j| f aprapta samguna katidf iti 


6 

1 


aprapta kati cbatvara 


samgunya jatam 


24 


fkamcbanani tatojjbitamf dvabkyam eka pamcbabbi 


.dvayam samgunya jatam 2 


10 

1 


tad yuti 12 | hitva 2 


bitva jatam 6esbam 12 || aprapta gandikai .... 


H 3. [18 redo J i The sutra is largely restored from the quotations given in the solution below. The application of the terms apr&pta 

and kati are not at all clear ; but given that 

then the siiira states that — tf i gid~^ g gs) ^ 




f. 


iL Example . — Mashakas of one and two, gold of two and five, mashakas of three and gold unknown, 
sum of mashakas , six ; and the average mdshaka four. State the mdshaka of the unknown gold. 
Statement f a =l, f 2 =2, f 3 =3 ; gi=^2, g a ==6, g 3 =x; 


All that is known is the 


* 4 . 0 — ( 2 . 14 - 5 . 2 ) 24 - 2—10 

Solution tat 3 ==' 


24—12 


. . . asbta-vim£atima sutram 

sutram ||; unais samgunya kanaka tat pindam cba vi^odbayet 
suvarna kanakabbyasta rasi sbesbam vibbajayet 
aprapta gandika 6e6a 6uddhena kanakena tu j 
yal labdham tat pramanam tu gandika ya vinirdiset jj 


H 3, [18 rcr«o.] The end of the 28th suira is marked. 

i. Rule . — Having multiplied together the (known) gold pieces and their varna s determine the sum of that. Divide the remainder 
of that quantity and the sum of the product of the average varm and known gold by the difference between the average varna 
and the varna of the unknown gold. That which results consider to be the measure of the unknown gold. 

— * ' ..... ^ ^ t?— Aib±*«^dJ^then r,— ? (gi+gd 


18 recto. 


18 verso. 
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H 3 —contd. 

iJ ‘ uda° || eka-dvi-tri-ckatus samkhya aprapta maSakani tu 

eka-dvi-tri-ckatus samkhya. ekatravartita kilal.i 

gandika jnata kanaka unaika da 6a mashakai j 

aprapta jnata kanakai pra yah. 

1 2 3 4 0 

1 2 

karaijam 


ii. The ezample is not understood. 
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J 1. 


30 reotoi 

sutram j eka.yuta nara .... sarvasb sbadbbi pa ... . 

anena labdbam .... bita pratbam 


36 

42 

48 

54 

• • 

. . 

78 

7. 


sadri£a kri 


bbaga baram kriyate 


234 

70 


tuladbe 

3 

mtidgadbe 1 


24 

47 


70 

‘ - • 


kriyate 


30 verso. 


J 2. [Folio 30.] Find order 32. Writing a 4. By appearance tliis fragment and fol. 28 perhaps belong to the same leaf. See also 
fob 31. 

[30 redo*'] A restoration is suggested in part I, §78, vii, but I doubt its being correct. 

[30 verso.] We have and 3$g-r2=l$J. The term rmidga ? *a Iddney bean* occurs also on folio 31. See also 

Lil&vaCi , §97. 


J 2. 

etat-kala .... timanusbya ya lagyanti . . . 

apara prashnah 

yady eka purusbasya drammasb-sbat . in'msabbir dinai jlva-loka | tat karyam 

prastutam . ssaptatmam paka rakshakanam drammaisb-sbadbbi 

kati dina pva-lokam bha vati . . 

karanam | adau tava yady ekapurusbasya drammasb-sbat triniabbi 

jlvyab | tat saptatlnam kirn 

pbalam m . . . 


65 recto » 


1 pu° dram 0 6 

O 

?a 

o 

CO 

70 pu° 

1 1 


1 


dramma 


tnni sata-sa 


T2 [05 recto.] Folio 65 consists of Wo leaves stuck together. The verso side has been definitely placed as C 4. Tho writinc is 
0 here «4. The find order is unknown, b 

[Example If a man requires six drammas for his livelihood for 30 days, for how many days will 70 men ftmards of a W n 
live on six drammas ? The details are, however, uncertain. — IC FT. D.] ' 


I 
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J 3. 

. . . . dra mm a ashta dva-chatvalirii 6abhir dinai | tat saptati . . . . 

ya 42 dine I dram 0 8 jivya 70 purusha 42 . . . 

1 j 1 ._l 1_ 

dramma 560 \\ yadi pamcha-£ata-3as]jtyadMka .... dva-chatvalimiabhi 

tad drammai ashtabhi kati dina . . 


. 2 adlie dapaye dattafr 


17 

8 * 

2 

3 


rasi dvaya gunaye 


51 i 
6 * ! 

2 ! 
3 I 


adhenopari sam . . . uparima 


; . upari yukta kpiyate eka- 


pamcha^anam 51 
6 

stkapanaiii J 1 53 . j phalam a 17 tri . 2 


Polio 41 is much, damaged and the illustration (Plate xxviii) suggests a double leaf ; but the illustration is deceptive, for 
Uie cause of the uneven colour is the presence of gum on the original leaf. The find order Is unknown : writing a 4. 

[41 redo.] This is undoubtedly closely connected with fol. 65 redo and the repair of fol. 41 and the separation of the two 
parts of fol. 65 would possibly make both intelligible. 

[41 verso.] Not understood. ‘Possibly the 8 and 6 aro ohange*mtioa. 


41 recto. 


41 verso. 
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K 


i. udd° [| ko rasi pamcka yuta muladah sa rasis sapta kina 
mulada ko so ra&r iti prasknak 


0 

5 •' ~yu° 

-mu° 0 

sa 0 

7 + 

mu° 0 

1 

1 

1 

1 

1 

1 


karaziam J -{-yuta klnark cka-m-ekatvamf 


12 1 tad dalam 


6 I dvi 


kxinam j 4 dalam 2 vargam 4 kine yutim cka kartavyaf | 


kin aril 17+ I anena yuti 11 Ie3a sa ra6i ((, asya pratyanayam hriyate 


11 yu° 

5 

mu° 4 

11 

7 + 

mu° 2 

1 

1 

1 

1 

1 

1 


‘pamchaSama, sutram 50 

sutram J gavaih vi&eska kartavyam dkanam ckaiva puna . . 


/ 


[69]. The find order is unknown but the suira number is 60 and it probably originally preceded fob 60. The reverse is blank, 
which possibly means that there are portions of two leaves stuck together. 

(i) Example . — What number with five added is a square and that same number with seven subtree ted also being a square ? What- 
is that number ? is the question. 

Statement x-f 5= s*, x — 7=t*. 

Solution <x=[£ 2)]*+7=ll by steps thus> : having oombined the added and subtracted numbers 6 +7 =+12 : that halved 

=6 ; two subtracted 4 ; halved 2 ; squared 4 ; then the subtractive number (7) is to be added and by the addition of this 4+7=*ll and 
this is the required quantity. 

Proof: 11+6=4*, 11—7=2*. See Part I, §81. _ . . 

(ii) There appears to be a reference to this fragment on fol. 60 recto where sittra 51 is olosed. 


69 recto, 



216 


L 1. 


. . . j, . . vivaritasti {[ 

t 

i 

elm pamchasama sutram 51 j| 

u sutram j|. aya vyaya viseskam tu vibha jya driskya samgunam j 

yal labdliam sa bhavet kalam ayam prashne . ya vidhi j| 

a. uda° || dvi-dine arjaye parhelia tri-dine nava bliakshaye 

bhandagaram tasya trinsa ldm kalam arja bkakskanam ]| 


di° 

5 

dinara 9 

dri° 

di° 

2 

dina 3 

30 


karanam | f aya vyaya viseshan tuf | tatrayam I 5 


ekona-vimsatima 

gavo 10 

rupa 8 


1 

1 


* 1. [CO,] Writing a2. Notice the * sickle * i. Find order unknown. Connected with fol. 59 on one side and folios 61 — 63 on 

the other. Folios 60 — 63 form a fairly definite section (L) relating to earning and spending. 

[60 recloJ] (i) This fragment is connected with the sutra at the bottom of fol. 59, but very vaguely. 

(ii) Rule . — The known quantity is divided by the difference between the expenditure and earning. This result is the time • . . » 
This means t=-^“ 

(iii) Example . — In two days one earns five ; in three days he consumes nine. His store is thirty. In what time will his earnings 
be consumed ? 

Solution : t— <60 and the amount earned in this time is & of 60=150 dinaras.> 

'5 VI * 4 


i bodi } plialam 180 | d vap ariicli as am a sutram 52 || 

ii. sutram | aha dravya harasauta tad vi&eskam vi bhajayet 

yal-labdham dvigunahi kalam° datta sama-dhana prati || 


[60 verso.] (i) Remnant of proof of the example on the obverse. The complete proof probably was 

2 days : 5 dinara : : 60 days : 150 dinara 

3 days : 9 dinara : : 60 days : 180 dinara 
and 180 — 160=30. 

(ii) Rule. (If one earns e x in d t days and another e* in d 2 days and the first gives g to the second then — g=-^ J t-bg and) t= 

e t e7 
"a, 


60 recto. 


60 verso. 
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uda° J 


tri-dine arjaye pariicka 

dvitiyam pamcka divase 

prathamena dvitlyasya 

datva sama-dhana j ata 

5 ru 
3 di 


1 — contd. 

bhritako-m-eka papditak 
rasam arjayate budhak 

sapta datta nidhcinata k 

{ 

kena kalena katthyatam 

6 ... . 

5 


See Indian Antiquary^ XLII (1888), pp. 41, 44 ; but in 1915 Dr. Hoernle sent me the following note : — “ The textual difficulty 
was not fully understood by me : the text is badly* corrupted ; a portion (the 2nd pada) has dropped out, and another (the 1st 
pada) has been mixed up with the commentary. The real text of the first pCida is quoted in obverse line 8 of the next folio, in the 
■commentary of the second example of the Sidra, and the missing part of the second pada must be supplied from obverse lb. 4 
and 5 of sufra 52 ; which is merely a variant of sutra 58. The latter sfdra should really run as follows : — 
akadravya vifasftath cha vibhajya datta samgunam | 

yal-labdharii dvigunam lcula?h datta sama-dhana prati || .... 

i.g., “ the difference of the daily earnings, having divided (invested), is multiplied with the given amount : the result being 
doubled is the time ; the given amount goes towards making the possessions equal.” 

(iii) Example . — In three days one pandit earns a wage of fivo and a second wise man earns six (rasa) in five days. The second is 
given by the first seven from his store and by this giving their possessions become equal. Let it be stated in what time. 

Solution : t= 5 -?~— 30. 


L 2. 


i. 


anena kalena sama-dhana bkavanti || 


61 recto. 


pratyayam trai-ra^ikena kri yate 


! 3 

5 

30 

pha° 50 

! 1 

1 

1 


i 5 i 
! 1 1 

! 6 

! 1 l 

30 

i 

! 

36 


prathame dvitiyasya (s) sapta datta | 



seskaih r 43 | 43 ( 

43 | ete sama-dhana jata ]| 




L 2, [61 recto.'] i. The end of the solution of the example given on 60 verso . 

Proof by the rule of three : 3 : 5 : : 30 : 50 and 5 : 6 : : 30 : 36 and 50 — 7=43—36+7. 
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L 2 — contd. 


H. 


uda° : |[ rajaputro dyayo kechi • nripatis sevya santi vaih 

mekasyahne dvayash shad bhdgd dvitlyasya divardkakam 
prathamena dvitlyasya da^a dlnara dattavan 
kena kalena samataih ganayitva vada6u me 1 1| 


13 

3 

dattam 10 

6 

2 

1 


karanam |[ faha-dravya vi^esham cliaf | tatva 


I 


ii. Example * — Two Kajputs aro the servants of a king. The wnges of one are two and one-sixth a day, of the second one and 
one-half. The first gives to the second ten dinuras. Calculate and tell me quickly in what time there will be eqhality.^ (Indian 
Antiquary , 1888, p. 44). 

Statement : -J, given 10. 

Solution : The difference of the daily earnings, 

Continued on the reverse. 


h 


1 

13 

30 

pha 

65 

1 

6 

1 


1 

3 

30 

pha 

45 

1 

2 

1 



prathamena dvitlyasya . ci t er». 
. . . . r datta jata | 


55 | 56 [|| sama dhana jata || 

iL sutram tii-pamchasamali sutram 53 || 

sutram || vikraye na krayam bhajyam rupa klnaiii punar bliajet 
labhena gunaye tatra nivl bhavati tatra cha [|| 

Hi - uda° || dviblii X kiinati yas sapta vikrinati tribhish shat 

ashta-da^a bhaved labha ka nivl tatra katthyatam ; || 


7 

6 

18 

labha 

2 

3 

1 



karanam | fvi 


X, 2 [61 rerso.] i. Proof of example on the obverse — 

1 : V : : 30 : 65 

1 : £ : : 30 : 45 and 65—10-45+10. 

ii* The rule means where C is the capital, p the profit, c the rate of purchase and 5 the rate of sale, 

iii. Example . — One buys 7 for 2 and sells 6 for 3 and 18 is his profit. What was his capital'? 

Solution.— C= ~ | - l%_ 1 - = 24. The proof is given on folio 62 recto. 
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L 3. 


nlvi jata | sya pratyaya trairasike na ||j 

yadi dvibhis sapta labhyate | tada chaturvim^atibhi x Mm | 

plialarii ru° 84 || 


62 reoto. 


2 I 

7 i 

24 

i ! 

1 

1 


asya vikrayarii kriyate | yadi shadbhi traya . . labhyate tada chaturasltibhi x 


kirn ! 


6 

1 3 

84 

1 

1 1 j 

1 


phalam 42 j mulaih 24 } patya ^esham 18 e£a labhah 


ehau-paihchasama sutrarii 54. 

tf. sutrarii ]( vikrayarii bhajaye chaiva gunayet kraya pindataih | 
rupone mula guiiaye labdha labharh cha prapyate J| 
iii. uda° || dvibhi kiinati yas sapta vikrinati tribhish shat . . . 

mula cha 


L 3. [62 redo.] i. Continued from folio 61 verso. 

lt Iffortwo7 are obtained, then what for twenty-four V 9 
2 : 7 : : 24 : 84 articles. 

Again “ If by six three are obtained then what for eighty-four ?” 
6 : 3 : : 84 : 42 

and the original quantity was 24 and the difference 42 — 24 = 18. 

ii. The rule means p=C (c/s — 1). 

iii. Example . — Articles are bought at 7 for 2 and sold at 6 for 3. 


1 

L • * • * # 

2 

f 7 

24 

I pha° 84 

atha vikrayarii 

6 

3 

84 


1 

1 1 

1 

i 


1 

1 

1 


62 verso. 


pha° 42 


24 | patya ^esharh 18 | esha labham || 


pamcha-pamchasama sutrarii 55 

ii. sutrarii ]| vikrayarii bhajaye cliaiva gunayet kraya pindavat 

vibhaktam. sa cha kartavyaih gunaye mirirakarii budhali 

yal labdhaih sa bhaven mulam yatch . chhesharii labha pindataih jl 


[62 verso.] i. Solution . — Continued trom the obverse ; p=24 (^“f — 1)=1$. 
Proof . — 2 *. 7 : : 2i : 84 and 6:3 :: 84 : 42 and 42— 24=18 is the profit. 

I), 1 hile, — C=c?s w ^ ere Ma=C+p is called the * mixed * quantity. 
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L 3 — contd. 

iii. uda° || tribhis cha labhater ashtau chaturbhis clia vikrayaiiish shat 
sa mula labham utpanna satam sashti vimiSritam | 
kTrri mulam ka^cha labham cha kathayed gapakottamab || 


8 

6 

misra 160 

3 

4 

1 


karanam | -fvikrayam bhajaye chaiva gunayetf 


iii. Example , — Eight articles arc obtained for three and six are sold for four. The sum of the capital and profit is one-hundred 
and sixty. State, 0 best of calculators, what was the capital and what is tho profit. A 

The solution is lost except for the first quotation, but part of a proof is given on folio G3 redo. The solution was <C=“~r=«90 
and the number of articles bought was §• of 90=240>. 


L4. 


j* 

8 

S 

240 

phalaifi 90 1 

* 63 recto* 


1 

1 

1 

1 ; 



j 4 | 240 ! 

phalam 160 

mulam 

90 

patya sesham 1 

70 

!l| 1 

1 


1 




a. shat pamcka&ama sutram 56 

|| vikrayam cha vibhaktavyam gunitam kraya rasivat 

kritva rupa kshayam chaiva vibhaktam mulam apnxxylxi 
5ii ’ uda° |1 pamchabhis chatu vargarn tu grihitam kena manava 

. . kenash shat vikrltamsh shat pamcha^a rinam kritark | 

krava vikraya samgunya nlvis tasyaiva katliyatarii || 


16 

6 

rinam 56 + 

5 

1 

1 


. . . . bhajaye chaiva J 1 


L 4. [63 recto .] i. Proof of example given on folio 62 verso . 

8:3:: 240 : 90 and 6:4 ; : 240 : 160 and 160=90+70. 

ii. The rule means 0=^—^ where 1 is the loss sustained, t.e., having investigated the selling rate multiply with the purchase 
rate and having subtracted from unity divide — and the capital is obtained. 

iii. Example , — With five four-squared are obtained by some man. Eor one six are sold and fifty-six is the loss. Calculating 
purchase and sale let his capital be stated. 

The solution is <C=-r- f6 fl , =120 and the number'of articles is of 120=3S4>. 

1 — * - *• 
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L 4 — contd. 


i. punasya vikraya . 

6 •! 

i 

I 384 

pkalam 

64 

mulam 

120 : 

I 

i 

i 

1 

I 





chatusli shashti patya seskarh 



esa ripam kri. 


sapta-pamcliasama sutram 57. 

ii. sutram ;|| vastra 6ulkam yad bliavabi tada . hrita vastratam | 
trai-ra^ika vidhanena 6ulka vikraya tatvatab j[ 

Hi. uda° || patasya £ulka vimiansam ka . . . . tris-£atam I. 

pata-kanam papa krite dvau patau kpita 6aulkikau | 

. . mulyam papa dasas tesbah kim mulyam 


[63 verso.'] Proof of example on the obverse : <y j : 1 : : 384 : 120>, then with the selling rate 6 : 1 s 384 : 64 and 120—64=56. 

ii. Rule . — That which is the tax on cloth is taken in cloth : by the method of the rule of three tax and sule alike. 1 

iii. The example is not understood bnt reads something like this : The tax on a piece of cloth is one-twentieth part. Some 
one sells three-hundred. On the pieces being brought to market, two pieces are taken by way of tax : ten is (?) the selling price. 
What is the value ? 


\ K 


63 'Verso, 
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M 1. 


puna tritiyasyaiva 


2 20 
1 1 
4 


1 

Q. 


1 

1 


1 1 chhe° 4* 

2 2 

1 cbbe 0 1* 
4 4 


u I 1 20 rakti 

S 1 1 

dba° 1 

1 

su° 1 ebbe 0 80* rakti-su° rakti 1 
11 1 

: 4 ] 


a° 0 




ya° 4 

ya° 1 pd° 3 mu 1 

l 



X 

4 



pha° dha° 4 


. . . . cbbedam 6 dba°-dra° plia° dha° 4 ya° 1 . . . 

suvarnasya manaih sarna . . . 

a. uda° || sa pamcba nava bbagani dinani trayo-da£ab 

. . . . narii kirii f} 


pa° 2 mu° 1 |) 


JX 1. [20 reclo.] Section ‘51’ begins. Writing (3. 

i. * A fragment of a solution or * proof \ There were at Jeast three statements, of which the second is 1J- of 20 rakti : 1 dftfl+4Jy5 

: : 3 <sw 0 -}-l ra° : 4r<ZA«°-f 1 mil 0 <or 25 rfl° : 2025 mn°: : 81 ra° : 0561 ?m7°>. 

Then a similar statement of the third (restored) 2J of 20 rakti : J dra°4- J.J d/id°-f } i/a° : : 1 1 ra 0 : 4 t/a°+l ka° 

-f2jpd°+l mu 0 <or 45 ra° : 3025 mil 0 : : 81 ra° : 6525 mu°>. 

The numbers marked with asterisks are change-ratios. See Part I, §§ 103-104 ; and § 110 for the measures employed. 

ii, Example. — Too mutilated to restore. 


mu 12000 

udabaranam | sarposlita-dasa basto pravisaty ardbamgulaih 

sa nava bbaga . . ti ekaviihsati bbagarh mapabaramti | 

pratidinenab kim kalena vilarii sariiprapyate j| 


1 1 1 

2 21+ 1 

1 
Q 


1 18 clibe 0 24* aril 0 ba° 

360 1 1 


phalam va° 2 mci° 4 di 104 


'i uddharanam | kina 7. kilardhamgulam divase divase. 


[20 verso.] i. A mere fragment : 12,000 mudrikas 

ii. 12xamph.~~A snake eighteen Jiaslas long enters its hole at the rate of one-half plus one-ninth of that minus one-twenty -first 
part of an anguia a day. In what time will it have completely entered its hole ? 

(i“H ail ° : T?rci years : : 18x24 an°‘: 2 years 4 months 10-1 days. 

iii. Example . — A worm. . . , . .(see tMahaviba, V, 5). 


20 recto. 


20 vena* 
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M 2 


uda° jj sumeru piitkivi samku suranam p arimasray aril {( 

aga . . . . z kaschi tarasa suramadiram || 

satatam sapta-sardkariarii sa pamadhya ... {} 

sa tri-bhaga tii-paihckaiiisa nityam evam cha gacbchhati | 
yojananam sakasranickatur-a^itir uckckkritam j ’ 

vada me ta sunischitam jj 


kena kalena sau gachchhe 


7 

1 

2 


di° 1 

1 


, yo° 84000 


adha ckckkedarii 360* di 


SI 2. [33 verso,] Example . — From the home of the gods a certain person desires to ascend swiftly Sumeru, the pole of the Earth 

and the dwelling place of the gods. He goes constantly at the rate of seven times one and a half and its quarter with one-third 
and one-fifth. The height of Sumeru is eighty -four thousand yojanas , In what time will he reach the summit ? Give mo well 
considered answer. 

There is some doubt about the rate of going and the only clear parts of the statement are the second and third terms (1 day 
and 84,000 yojanas), but possibly the complete statement was 

7 (1 -f-J) (!+}) HH) yo : 1 day : : 84,000 yo : i-JJJS years=33j years. 


j* uda° JJ dinara ko nama visa . . ttl du x kkarjanlyarii sukka-bkojane cha | 
tasyardkam ardkaih eba yad ardham ardkarii ta ke . dev a guru prasadam 
kripana dhana bbuktam JJ 


1 

1 

1 

1 

1 

1 

1 

108 

1 

2 

2 

2 

2 

2 

2 

1 


pha° di° 1 dha 8 d . 


a. uda° JJ ardham .... staram nava roma £atani cha | 
dvadasa stlti charmani kati roma .... 


12 24 
1 1 


900 

12 

24 


12 24 


1 

1 


1 * 1 


pha° roma 


[33 recto.] i. Example . — The earning of dinaras is difficult but consuming them is easy. One gives one-half increased by ration 
of one-half (six times) for food for the poor. What is the amount consumed in 108 days ? 

1 : h% h h bl : : 108 : 1 di° 8 dha° 1 am* 

<i.e., Vt 4- A+tV arid 4 am°— 1 dha 0 and 12 dha°~l di°> . 

See Part I, § 110. 

ii. Example .— { This is not understood, but appears to refer to the number of hairs on the skin of an animal.) 

K 2 


33 verso. 


33 recto. 
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. cliandraanibliana 


M 3. 


,tu gagauam nlta ravage | ra yam 

tyakta sutaya 6etaya | sa kai kena paravartam dhanur bliaga 6a 
pa . . . vane patamanasau da6a bkagam nidliaryate | evam tat 

parimana . klya rnanaih tu nityasah kiyatas tu paravartal bhumim 
prapyayate ja . 


dba° 1 

10 + 

para° 8 

yoja° 30 chhe° 

8000 yo°-ja ® 

1 


1 * 

1 

5 



’ 

! 



phalarh para° 218181 se 


9 

11 


iL uda° |} naga sva chchharma garni dratama da§a 


M 3. [32 recto.] Folios 32 and 36 have the same knot. 

i. A mutilated example about Havana and (?) Sita. When Situ had been carried up 30 yojanas into the air she dropped 
something to earth, which turned over 8 times in 1^ dhanus. How many revolutions did it make before reaching the earth ? 

Solution. — (1-J — fb) dha° : 8 revolutions : : 30x8,000 dhanus : : 218,181 1 ° T revolutions. (There is a fair amount of conjec- 
ture here. See Part I, § 47). 

ii. Example (, ? ). — A snake which is 100 yojanas , C leroias , 3 hastas and 5 ahgulas long sheds its skin at the rate of 1 aiigula in 
2 days. In what time will it be free ? 

(The solution is given (?) on the reverse.) 


i. 


Ii. 



100 

urdha clichbe 0 768000 a°-yo° 

6 

1 

8* 


3 

4000* 

va° 429867 ma° 1 di° 4 

-5 

24* 



1 

adka ckckkedam 768000 phalam 


uda° |j vraja . . charisvakta patitam bliumi tale patarii | 

tii-satamsya . . 11 am tu sapta yojana hlyate | 

cbatur dasas tu kotti . 7iuyata pamcba-sashti cha | 
kai dinai bbutale prapya va.da me ^cmakottama |] 
nvasa sthaponaih . kriyate J 


[32 renso.] i. 1 ftn° i 2 d : : 100 jro°+ 6 J;ro°~\~ 3 Af?°+5 an : 429,867 years 1 month and 4 days.' 

<or 1:2:: 77,376,077 an° x Vears>. See Part I, § 108, for the measures employed. 

ii. An oxample about some garment falling to the earth. The elements are uncertain. Compare with tho problem on the 
obverso[(ib 

‘-f 


32 recto. 


32 verso. 
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M 4. 

t 

i. by a pamcha trigunita sakhe 

esha de4a pramanam samaptam || 

a. uda || sa . . lavanasya rashe koshthatam va kpitam rharai | j 

esham chaikam rasi punar e . . . . dha nita | 

saptanarii m api chaika ra4is tulitani | 

parhelia saptatya . . sahasram bliavet saptashta gunam kim 

adlia chclihedam 2000* pa°-bha° | pha- bha 30 
pa° 200 

eslia ra4i lavana pramanam 
ui. kakinl dasa bkagasya dadyad ashtada4li?' . . | 

tasyam vimsati bhagas cha sata bhagam prayachcbliati | 
naro vaksha4a 

iT 4. [36 recto.] i. * This land measurement is completed * may refer to the fragmentary example at the bottom of folio 32 

verso , but I doubt it. 

ii. The example appears to refer to heaps of salt. If one heap or quantity weighs 1 ,075 palas how much will 56 heaps weigh ? 

I : 1075 : : 56 : 30 bhd°-+ 200 pa° 

<or 10 ^ 5 -= g j^° &/( a ra =30 bha °+ 200 pa° >, 

iii. One tenth of a cowry is given in eighty-eight. ... Of this one-twentieth and one-hundredth 


ra 1 

1075 

56 

1 

1 

1 


ya° 3 

1 1* 

1 yo° 5 chhe 0 4608000* ya°-yo° 

1 

1 360 i 

1 1 


pha 0 va° 21333 
ma° 4 


n. yojanasya tribhagardham sa tribhaga padonakaih j 
ya nau dinat tribhagena . . . gena gachchhati | 

4a puna $ pamcha bhagardham yojanasya tatha shtamam 

. . . . ti nivartamte vayu vega valahata | 

yojananamshtau tara 4atam kena kalena gachchhati ]| 


di 1 bha 

1 

1 gu 

1 

1 

1 3 bha 


3 

3 

2 

5 

2 + 

8 1 



[36 verso.] i. The statement means 3 ya ° : 1 day : : 5 yo°\ : 21,333 years 4 months or 3 ya° * years: : 5 x 4,608,000 ya° : 21 333 

years 4 months <^^~|~^=21,333J>. Tor the measures see Part I, § 108. f 

(1 of %) -T- 3 — (j of $)+> ~<\ year, 3 months, I2£ days>. 

ii. A boat travels £ of £+3— £ yojanas in £ of a day, but is driven back by the wind £ of £ of a yojana in £ of 3 clave. In 
what time will it travel 108 yojanas ? - ~ 

The problem is something like this but the details aro not clear and the lower part of the statement has disappeared. See 
Parti, p. 51. F 


36 recto. 


36 verso. 
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M 5. 


i. 


hhacjd ekdclasd bhukta prasritiiii cliaiva meva clia : |f 
. . shtau vada saklie kiiii kkagam vada .sundari 

pkalarii kliaga* 


pra° 1 

kha° 11 

kka 5760 j 

1 

1 

1 j 


.11 

'63360. 


eslia baku pramapam j} 

ii. kasckit pumam suvarpas tu kala pada yutarii yavam || 
pratyakam suline suddlii .... kila dattavarii | 
pamckabdai ma£am evarn tu dinai pamckada£as tathab 
datva . . sya sarvaya jnatum ickckkami tatvata |J 


di 1 

1 6* blia 

5 

1 

1 1 



1 4 



1 4 * 



ckckkedam 192* yava-tola 


M 5. 


[34 recfo.] i. The problem is : Eleven birds feed on a prasrxti (handful) of corn; how many can feed on S Kharis of corn ? It 
ends “ Say, 0 friend, say what are the K ha gas, 0 Sundaki.” 

If this is correct, the name Sundarl, * beautiful one,’ is used in exactly the same way as Lilavatl is used by Bhuskara. 

The solution is 1 ^ru° : 11 kha 0 :: 8 J:hd° : G3,3G0 khagas which would make 720 prasfiti— 1 khari ; but there are many elements 
of doubt and the application of eslia bahu praindnam to this particular problem is not clear. 

ii. By certain persons one kald plus one pada and one yava are given in gold daily at the shrine of Solik. What 

would be the amount of the gift in five years, five months and fifteen days I desire to know that. 

Solution. — 1 clay : 1 ya + \ fra 4-1 pa : : 5 y. 5 in. 15 d. : x <or 1 d. : 30 pa° : : 1,9G5 d. : y- — — tola= 12 fo°4-3 dfra°4-ll am°> 
See Part I, § 111. • * 


ckittritariigai | tarn yata iara-yaramyamy arjunena griddkra .... taya 


sprisaiiiti 


1 

8 

1 

9 

1 

5 


sa° 1 

1 


yoja° 777 1 8 

222 7 chchlie 


plialaiii . . 


940 


ii. masakardha. yuto dhyanta . . . vista pamckapariieliasa saterena vajra manai 

labdbam . . • tra katkayasva mulyam sana ckaturbkagasya siddbartka pamcka 

bkagasya. ' 


ku° 1 chhe° 128* ma°-ku° 1 ma° ckhe 40* si°-ma° 

11 2 

2 


sa° 55 

1 


[34 vcrsnA i. The fragment chUrildihgai . ... urjunena griddhra is extremely interesting although it throws no licht on the 
problem. See Part I, § 47. b 

The statement is puzzling : it may mean 

i+ e^o +1^5 : 1 sa : : 777 yo°-f 222f kro° : . . ...40 
But all the terms except the second are ambiguous. 

"• - he Problem is about a diamond weighing H mGshdka , and obtained for ? 55 satera . 

The statement means U ku°+l ma° ; 55 sa°, and indicates that 128 wd°= 1 ku° and that 40 1 md ° . See Part I, § 111. 

xhe whole page is an interesting puzzle. (Is tho leaf a double one ? Keither side shows any clear lenticle ) 


34 recta 


34 veiso,- 
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surya maijasya 

divakarasya gkatikaix kim prayatasya vacla 


30 mu° ckke 0 2* gka 0 -mu° 

500,000,000 

gka° 1 | 

1 1 

1 

1 ' 


nisckitam . 

pka° yo° 83-3333331 


»• bkano ratham sura makoraga siddliasaiii(g)liai vidyadkarai parivritam . . . 

alioratru | ' koti satardkam sa ratliam pryasyat tad bruki sastra 
ku£alo . . . vaktmh ]| nmkrirtam ekena kim gackckke bruki me 

ganakottama j| 

II 500000000 | gka° 2 | pka° yo° 166,666,666f- 


AT 6. recto.] i. The question may be roughly restored : The Sun (surya) traverses 500,000,000 yojanas in a day. State with 

certainty the amount of the journey of the sun (Divakaka) in a ghafiha . 

The statement means 30 mu° : 500,000,000: 1 glia 0 : S3, 333,333a yo° and it indicates that 2 ghalilxi—l muhlrla (=$\y of a 
day). The origin of the length of the daily journey of the sun, namely 500,000,000 yojanas , is not known. See Part X, § 100. 

ii. The chariot of the sun (Bhanu - ) is surrounded by the groups of gods, great snakes, Siddhas and Yidyadhakas, In a day 
and night its journey is said to be half a hundred kofis. Tell me, O best of calculators, how much in one muhuria ? 

30 mu ? : 500,000,000 :: 2 gha° : 10, 666, G66f- yo°. 


bkage bkaved rasi J 

ui’dka ckkkedam 108000 viliptanam .... lipta 5 
ii. pamckardka samvatsare bliukte rasaika yadi bkanujali brtiki . . . ka tatvajna 

-sama4ve vasarena kirn 


2 

ra° 1 

1 am° 1 

1 

1 

1 360 

2 

I 1 



urdha ckkkedam 108000 viliptanam rasi | adka ekekkedam 4 vilipta lipta [j 
pkalani vilipta 2 ij eska graka gatim }| 
in. uda° }j raja yudkistkiro nama <f> paneju-vam^a .... 


[57 verso.] i. The remnant of a problem possibly related to the daily motion of Jupiter, which according to the Suryi 
Siddhan fa, amounted to very nearly 5 minutes of arc (lipid). 

ii. If Bhanuja (Saturn) moves through a sign in two and a half years, state, 0 knower of the truth, what will its motion in a sola 
day be equal to. 

The solution is 2J years : 1 sign ;; 1 degree : x * 

__ j 1 signx*,^ deprees_30x 60 x 60 x 2 103,000 0 . . . . T 

and x 2^ years rjxsco 900 ~ * minutes of arc (not 2 seconds as stated m the text, where vilipti 

appears to have been written by mistake for lipta). The terms employed are all orthodox except perhaps vftsara for * solai 
<day % but its special use is quite intelligible. 

See Part I, § 100 ; and also my Hindu Astronomy, p. 57. 

’ in. This fragment is of interest because of the reference to Yudhisthiba, See Part I, § 48. 


37 reoto* 


37 verso. 
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M 7. 


. . . . vyuka partliaiii kekayaki . . . 

sayakai6 ckaiva <f> patti sva-pada dala £oda£ai | 


a . . nya chatasra vai 

£aranam clia parlmaiiam 


ghnata 


II 


kata tena makatma yam 

f 

. . . visarada {| 

pkalaik £ara 


6i 1 

16 

4 a° ckke 0 21870 

1 

1 

1 1 


1 

4 



1 



2 



anya .... .1 pramanam 

it sutram || eko ratko gaja . . . 


2624400 


M 7. [47 redo.] i. This appears to relate to Partha the Maliabharata hero, who pierced each soldier with 16 (1+4) (1 + J) arrows 

and slew four divisions of the aimy. How many arrows did ho use ? 

1 si°i 16 (1+3) (1+4):: 4x21,870: 2,624,400. 

The abbreviation ££ 3 =? ; a 0 — anlkini. See Part I, § 52. 

There is a very similar example about Partha in the TAldvati (§ 67) which has already been quoted (Part I, § 47). 

ii. Buie . — There is little doubt that this rule relates to the constitution of an army and is exemplified on the reverse (fob 47 redo.) 


vickakskanak 

ckamus tu pritanas tisras tisra£ cka .... 
anlkini da£agmjam aku arakskokanl buddak || 


[47 recfo.] i. Apparently 3 c7i(znnls=l pritana , 3 'pritanas — 1 anlkini and 10 amfct72Ts=l akehauhixil. The statement 
mean : apatft consists of 1 raffia+1 gaja+5 ?iara+ 3 Utraga (t.c., 1 chariot+1 elephant+5 foot soIdiers+3 horsemen) and that an 
akshauhini contains 3. v 10 of each of these, namely — 

3. 7 10.1 chariots =21,870 chariots. 

3. 7 10.1 elephants • =21,870 elephants. 

3. 7 10.5 foot-men =109,350 foot-men. 

3. 7 10,3 horsemen =65,610 horsemen. 

Total =218,700. 

Albiruni (Chap, xlviii) gives' the following scheme 


Each akshauhipi 

has 

10 anlkini. 

„ anikin! 

9> 

3 chamu. 

,, chamii 

»» 

3 pritana. 

„ pritana 

>> 

3 vahini. 

„ vahini 

>» 

3 gana. 

„ gana 

»* 

3 gulma. 

„ gulma 


3 senamukha. 

„ senamukha 

»> 

3 patti. 

,, patti 

»» 

1 rath a 


and €t a raiha comprehends besides, one elephant, three riders and five footmen.” 

terms were included in the example but vahint , gana, gulma and senamukha are now missing. Kumeiicallv 
Albirum s scheme is identical with that given in our text. 

The abbreviation tu° in the text is probably for turaga * a horse.’ 

Sco Part I, §§ 51 and 94. 


* 


47 verso, 


47 recto. 
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M 7 — contd. 


akskoM 


ra° 

1 

esha 

pati 

3 3 3 3 
1111 

3 3 3 

1 1 1 

10 gu° 

1 

ga° 

na° 

1 

1 

5 

gunita jata 

ratka 

21870 


tu° 

3 


gaja 

21870 





nara 

109350 





kaya 

65610 



(218700) 


eska akskokim pramanam |[ . 

ii. nda° || kaickid raja kumara satrudama | 


ii. Example . — A certain prince Satrudama [The phrase may as well mean : * a certain prince (engaged in) curbing (his) 
enemies, (employed or fought so many soldiers) — IC. N. 6.] 


. . . ki | cli° . j ra° 

! y a ° 

f 

| ka° 

pa° 

£e° 

chhe dam 480* rakti-pala . . . gunitam jatam 419942 36 pala 

f 115200 

to 0 8* pale -to° 3 tolen asti dka° 12* dka° 7 dkane nasti am° 4* am 0 2 . 


1 

1 


3* bka° kska- 80* 
1 -ya 1 

5 3 

6* bka° 

1 

4 


1 

4# 

1 

3 


va 


ma 


3 

1 

1 

3 

1 

12 * 


di° 1 
30* 


chke 


M 8. [48 recto.] This is a statement belonging to some lost problem and, omitting the change-ratios (marked with asterisks), it means 

5 days : 1 ra°-pi 1 pd*H — J ? 2: ? years-}-* month-}- 1 day : 36pu°-f 3 fo°-f 7 dha°+2 am° 

or 5 : I10Jpo c — ? years, etc. : 36 <pa-\- 3 to + 7 Jha+2 am 0 ... 


or 6 


331- 


“ patas :: ? 


4191U2 

115200' 


(Therefore the third term must be of the order 


5 x 4109420 115200 


116200 "330x300 

ratios, and the measures are explained in Part I, $§ 103 and 111.) 


X 33 o^ ornearI y 18 °y ears *) The abbreviations employed, theeban^e- 


48 reota 
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M 

8 — contd. 



• phalam bha 0 2 



i pala 

2000 bha° j pa° 270 ||. 

chhe° 

8* 

dka° 

2 

tola-pala to° 

6 tole nasti dhane 12 dha° 8 

a 

& 

& 

CD 

O 

12* 


gum 0 

3 



chhe 0 

5* 



ya° 

2 3* bha 



1 1 
5 


enasti 
. to 0 8 


ii. 


yacli dinam ekena esha dattam tad dvadasa varsliena 

di 1 1 216 Tbka° ! rarske 12 3 . . . 

! 1 i 270 pa° I 11 

2000* clihe 0 F 

6 to° | 

8* clihe 0 
! 8 dka° ! 

: 12* chhe° : 


phalam bhara 93 


M 8 * [48 ver80t ] This exhibits two mutilated statements of proportion that evidently belong to the same problem. 

i. The first is ? : ? + 2 d/<d c -f-3 ya° :: ? : 21G bh d° -f 270 pa Cj r 6 io° 4-8 dh(i + 

ii, If this is given in one day what is that in twelve years 1 day : 216 bftd°+270 pa°n- 6 /o c d-3 dha °+. .. ;; 12 years-f- -# : 

93,..*.. bhara or <1 : 216i bhdras (nearly) : : 4320 days (nearly) : x. and x— 2164 X 4320=933700 bhara (roughly)>. 


M 9. 


. . . . rakti kshaya pamcka guijam . . . 

divasa vimsatikam kiiii sumdyati mah .... vada michayam 


62321 

19200 


! i 

L_! 


CO 

O 

O 

-P 


kshaya 4+ 

i va° 25 

ma° 2 

i 

60* 

1 ma° 5 

12* 


si° 4 

12* ■ 

am° 3 


8* 

di° 20 j 

4* 

i 


30* | 

ya° 3 




4* 




ka° 1 

6* 



pa° 1 

1 



4* 

4 



mu° 1 




4* 





clihe 0 360 
1 


kskayaiii 6odhya 


60881 

19200 


adha chchhedam 2000 


sarva gunitam 


558278770 

19200 


7 tola pa-lam 


M 0. 


[49 verso."] The statement means (omitting the change-ratios which are marked with asterisks) 1 day : 3 fo°+2 3 am Qj r 

3 mii°‘ — (*f4m°-f“4«i°) :: 25 years -f 5 months -f 20 days : x — 

or 1 day s tolas — tolas :: 9170 days : x, and tolas** 5S5°+1634 j)a°-f 5 /o°+0m<5°+0 aih+ 3 ija °+ 3 !;a°+ 

3p°l$?m7. 


48 verso. 


49 yen 
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M 9 — contd. 

; . # 49ieotoi 

t 

i. ya° 3 yavanasti ka° 6 

1 .... ka° 4 kalanasti pa 

4 

. . ^adanasti mudri 0 4 jodmu mu° 2 ]| 

ii. udaharanam. j| 

. . . 6ukhyair yajamti devl pratimahni kechit dadami devya . . kamchak 

i i 

t t 

* t 

kritva dlnara satani ckatvarita dlianaka am4ika raktika yava kala pada mudfika 

1 j 

cha | etad mulyarn vada me tatra m . sya kim 


I to 12* 1 mu 400 

II 1 


dha 1 phalam dl 50 dlnara nasti' dhane 
am 1 


4* 12* dlianaka 10 dhaije nasti am 4* 


ra 

1 1* bha 

1 

4 

y a 

1 3* bha 

1 

5 

ka 

1 6* bha 

1 

4 

pa 

l : 

4 # 

mu 

i ; 


4* : 


[49 recto.] i. This is tho end of the answer to the problem oil 49 verso. See Part I, §§ 101 (it?) and HI. 
ii. Example. — The first part is too broken up to make out, hut it appears to refer to a gift conneo ted with an image of Dovi 
and worship by Sukhyas, (cf. Sukhara , tho name of a Sniva sect). [It is possible to read Mukhyair for &Ul'hyair t in which case 
the ohiefs of some clan or territory are intended. K. N. D.] 

The statement (omitting change-ratios) means — 

1 to 0 : cost 400 :: 1 dM°+l arh°-f 1 ra°-f-l t/a°+l pd°4-ltnu°: 50di° 4-10 dha°^ 1 ath° <or 12 dha°h ?400' di° : t 

dha 0 : x and x=50*£ dinaras>—50 tft°4-10 dha° 4-1 om°. • " 

uS 



232 


i. 

to 0 1 

va‘ 


1 



>o 5 

1 
3 


M 10. 

pha° va° 6 


7227 

1200 


to 0 1 . 
dka° 1 
12 # 

am 0 1 
4 * 

ra° 1 1* blia° 

1 

4 

ya° 1 3* bka° 

1 

5 

si 0 1 2* blia° 

1 

2 

ka° 1- 2 # bha° 

1 

2 

1 • 

4* • 

l i 

4* I 


. 6 e° 


pa° 


mu° 


atba 4 addrammako . . . jjarad, vidhanakais dramam £a . 

pala hatai dkanaka j asyaiva skandha- 


9 

10 


gunitam 


vimsati- 


a. 

to° 1 

1 

va° 

5 

1 

3 

to° 

1 dha° 1 1 * am 

1 1 12 

° 1 1 * 
1 48 

* ra° 1 1 * ' ya° 

1 60 

1 1 * 

1 192 - 


si° 1 

1 * 

ka 

° 1 

1 * pa° 1 1 * 

mu° 1 

i* ; 



1 480 


1 

120 1 4800 

1 

19200 | 











M 10. 

[55 recto.} Folio 55 

} 

is here misplaced: it should come before folio 40, which has ttjo same knot as 44. 



i. The first statement means — \ 

1 to° : 5 J years :: 1 <o°+l dlia°+l a?»°+l rn°+l ya °+ 1 si°+l far°+l po°+l mu ° : x, and x=5 J, X ye ars 

—6 years, S, 3 - days. But the answer given appears tojbe 6 years T *h. < 

ii. This is the same proportion with the change-ratios given ifi cumulative form. See Part I, § 104. 


pamchatrim satam | 

divardlia tolakasya divardka masakasya . 
divardba cliandika divardlia y a vasya kirii mulyam || 


f55 rer.so.'} If ] tola cost thirty-five drammas what will be the price of ono and a half folds , one and a half vidshakas and one 
and a half dvdihas and one and a half yavas. 


55 recto, 


55 verso. 
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nyasa 


to° 1 

35 

1 

to 0 

1 

1 

1 



2 



1 

1* ma° 


1 

6 


2 



1' 

1* am° 


1 

2 


2 



1 

l* ya° 


1 

2 


2 



M 1 0 — contd. 

plia 0 draiii° 58 6e° 


31 

128 


punanyam 


O 

O 

h— 1 

35 

1 

1 1* 

1 1* 1 1* 

phalam 58 se° 

31 

1 

1 

1 

1 12 

1 48 1 192 

128 



2 

2 

2 2 




Statement . — (i) 1 to 0 : 35 :: 1£ /0°4*1J ya° : 58|-i dram? or <1 : 35 :: 3194/192 : 58j\V>* 

(ii) This is exactly the same proportion with cumulative change-ratios indicated. See Part I, §§ 104, 105, 


M 11- 


. . . , . - - 44 verso. 

if 

nivi sapta-satanam kax kalarii arjana bliakshane j| 


nyasa sthapanam lqiyaie 


I a° 1 di° 1 bhuP 

bha° 8 di° 5 bha° 1 pa° 32 bha su° 2 36 bha° 

1 1 

\ l i 

11 1 1 111 

1 360 

: 2 3 j 

3 2 4 j 

i 

i 


bhandci 700 ! 



1 ; 



vyciya rasi I 223 j aya ra£i 

280 i 

etat kalena arjana bhaksh. 

| 144 ' 

61 ! 



[44 verso.] the capital is seven hundred. What is the time of the consumption of the earnings. 

The statement means— 

Daily earning given for Bha(vani) 8 in days; given for pa(ra-loln) 1 in 32 ; given for 3u(Iin) ^ years ; reserve 

700. 

<The daily earning is The expenditure quantity is <-fr +-sV+dlr6 = > bH < <The daily loss is ^ so 

700 will last -JSS-r =Vt° years and ‘ in this time the earning will ho consumed/ 

Then l.day : Vt° X 360 : 2559-g 3 r and this is the (total) expenditure in 2 5 *°=s4 years, 7 months, days.; 

Then the income, U days : 11 { :: x 360 : 1859*, and 2559* — 18593^=700. 



23 4 


M 11 — contd. 


di 1 

223 

280 

1 

144 

61 


urdlia ckckkedam 360 phalam 


vyaye || 


2559 3e Jr | esha 


ya° 4 ma° 7 cZ?' 0 2 se° 


28 

61 


atlia aya 


di° 1 1 I 280 

1 . 1 ! 61 
2 i 3 


2559 

1 

61 


di 1 i 

223 

1 • 

144 


esha yyaya prama^am 


uda° || eka dasardkam utpati sa tribkaga dina dvayat 

pujartharii sa ’ tribhagam cha trayoda4a . Zata4 ckayefc 

saskta bhaga dina trlni vasudevasya charchayet 

padona trayodasanam oka askta sardha dinani cbet ]| 

brahmana bkojane dadya paraloka hitarthinah 

sa tribhagam . j jar am sa pamcha bhaga dinattravet. 

pa° 

ardham sardkam dine 


44 redo, 


[44 recto . i. Again j 2559^ T :: This is the expenditure measure. See Part I. § 96, 

Dxti77ip?€.— -One produces ten find r hslf in two snd one-third dnys. Bor the snhe of religion he gives thirteen Hud ono*third 
in three and] one-eighth days ; he offers for Vasuikeva one quarter less than thirteen in eight and n half days. Desiring regard 

in a future world he gave to Brahmans for food one and one-third in three and one- fifth ‘days two and a quarter in five 

days 
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M 12. 


. * . . . . arayet 

. . sardka dvada^am eva tra hkojane madyam uttamet 

sa tri bhaga trayastrimsai dinaid vanijyakasya tu. | j ] 

bhandare dvada^a 6ata vajaranam sthitasya vai j 
eska vyayasamutpattau kay. kalam'bruki pandita jj 
karana-vidkanena dvadaia £atasya bhandare sti ta . 

10 2 bha° 13 3 bha° 13 8 bha° 1 3 bha° 1 1 bha° 1 5 bha° 2 1] bha° 

11 11 1+1 11 2 1 11 [111 

23 38 42 35 2 3 [4 4 4 


12 33 bha 1 1 bkanda 1200 gunitani 

11 1 360 1 

2 3 


[43 recto.'] and also twelve and a half in thirty- three and one- third days for the best wine for the consumption of merchants. 
In the treasure house was Btored twelve hundred. Say, 0 Pandit, how long can this expenditure continue. 

The statement means : — 

Daily income = !• 

Daily expenditure = xf + ^ f + W + W + W + + W = ^ * 

<The daily loss is therefore and - 7 Jx t q X TetXTr? ' s the period>. 


». 


0 * 


1 2 

1 10 

800 

1 1 

! 1 

727 

I 3 

2 



adha-chchhedam 360 diva 


. tena saha 


!! ya-pindam 43 vorso - 


2982 

. . . adhuna vyaya pindam 

| 

di° 1 

1807 

800 

486 

1 

240 

727 

727 


* 




urdha-chchhedaih 360 phalam diva 

2982 

puna { 800 

2982 ) 

1 

486 

1 727 

486 

1 


727 

i | 

I 727 ! 



udha-chchhe dam 360 di . . phalam pratidina 


1807 

240 


evam sarva 


trai-ra^ikena j uda° 


[43 verso.] Proofs.— 2J : 10J :: fgfxSGO: 1782^^6 total amount earned and T782^-f 1200=2982^., 

Again 1 : :: t£t* 360: 2982f|£ ; and lastly ■?§ ? : 2982*f£ :: the daily expenditure. Thus each item 

he tested) by the nile of three. 


(can 
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ardka yukte trayo-dasa sardkam bkavati 


40 kka° 

160 

13 

1 

1 

1 



2 


eshaiii cbchhedam krita jata ekepa 


42 redo. 


. . . sardka trayo-dasabhi kim iti 


1 

4 

27 

1 

1 

2 


pha° 


54 esham . . 


. ekena labdha ckatvarisk shacjbhi sampadyate katliam 



. . eko labhati ckatvari ' scm.sardhs.sys. tu kim bhavet 


M 13. [42 recto.] This contains portions of a solution that is not. at present, fully understood. The preliminary work is missing 

and then comes the following proportion 40 : 100 :: 13£ : 54, or cancelling by 40 we get 1:4 :: V 5 ncxt P art * s m i ssiri £ 

but apparently was — 

1 : 4 :: G : 24 
1 : 4 :: 3 5 12 
1 : 4::£ ; IS 


'• jata 54| sadbhi24j . . 12 | ardlia 18 J ekatraiii 54 jj 

e . . . trai-rasika karana pratyeka mulya vidhi || 

aparam vakskyami j vim sdnam diva . . . kim prathame kkandkakesu yo 


42 verso, 


bkilikhita [ apasyaprashpa vidhi 


20 1 1 
113 
2 


gunaye j gnnita 


jata 


20 

3 

1 1 

chhedam 

1 20 

1 1 

1 

2 

3 ! 


1 1 

2 


bbage 


. jatarii phalarh ru 


10 || eska vimsanam diva . . bkavati | atra. uparima6 kkandkakasya esha 

gunakaram bkavati | . 


[42t-srst).] i. A fragment: 24+12+(24+12)-r-2=54. . . ...This gives the three term solution with respect to one price. 

”• * instance nnother. . . . . .what is that which is written in the first term ? The solution is a matter of intelligence. 


... * .v. oiaum. tviiuioiut muu, miai* wjiiun la ^vrivcen m hue nrar rsrm r Tne 

20x1^ x i *-..-20x~x£=- 20x *|xl~ 10 Now this is the calculation of the foremost term. 
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dramme trapwsa 3atam lahdkam ardkena labhyate x kati | 
eka ra&s tu kalana gapita prakriya kurub 


1 dramme 
100 trapusa 

1 

2 


pkalam 50 


ii. apararn uda° J| sardha dvaye . yasardha divardhe labkyatex kati 


2 

1 

2 

1 

2 

1 

2 

1 

2 


iii. sutram jj ardken opari samgupya . . vardha kramepa cha | 

ardhena urdham gunaye ma . . parhelia samgune j 

bhajaye labdha paijyam 


M 14. [50 verso*] i. The solution is 1 dramma : 100 irapusd :: £ : 50. 

ii — iii. The problem is too mutilated to understand. The sutra seems to apply to tho problem, but it is not clear. 


va&skta putra 

sikasyartke putra pautra upayogyam bhavatub 

likkitam Ckckhajaka putra ganaka raje brakmanena | 

sarveskarii-m-eva sastranarii ganitam murdkni tishtati j 

adyavasane samsare utpamnna . . . makat 

pafscha sriskti tada kartum sivena paramatmana 

. . yadyam cha-m-utpamnnam ganitam sakkya karanam J 

yack • • • • * 


[50 recto.] At the top of this page is the remnant of a problem, too broken up to make out. The rest of the page is devoted 
to what appears to be a colophon. This is not all clear but what remains seems to state that the work was written by a certain 
■Brahman, a prince of calculators, the son of Chhajaka. It also refers to the importance of the science of calculation, which, it is 
said, wo owe to Siva. 


50 verso; 


60 recto. 


MGIPC — L — HI-9-G — 2-0-33 — 550. 





